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Elastic and Non-Elastic Narrow Fabrics 

Chapter I. 

Growth of Webbing Business-r-Attempts to Substitute Cut Products for 
Ind'ividually Woven Webs H^ade on Gang Looms — Loom Setting 
to Reduce Vibratio^i — (' opacity of Looms and Explana- 
tion of the Variom Motions That Arc Employed 

W HEN we tliiiik of the (liseovery of rubber vulcanization and the effect 
it has had on world affairs ou-r minds naturally turn to the big 
things, such as the automobile industry with its millions of rubber 
tires in constant use. These may crowd from our notice a thousand and one 
smaller things of importance. It is difficult to fully realize how many 
comforts and conveniences we derive from rubber and not the least among 
tliem is the multiplicity of woven fabrics which are used both for comfort 
and convenience in a variety of ways and for innumerable purposes. It 
IS not only in such things as garters and suspenders, with which our minds 
may first associate elastic webs, that these fabrics are used, but they find 
employment in a variety of other products, which are growing more numer- 
ous all the time. Today there aie in operation thousands of looms and 
braiders, in which many millions of dollars are invested and in the opera- 
tion of which, together with complementary machinery, about ten thousand 
people are employed. 

It was about the }ear 1840 when the idea of weaving threads of elastic 
in connection with other materials was first conceived. After long experi- 
ments this was accomplished in the very simplest form of weaving. New 
ideas were from time to time introduced, and new uses found for the prod- 
uct, until now it covers a large variety of both plain and fancy weaves, 
and the multiplicity of uses are so varied that few realize them who are not 
closely associated with the business. 

Amkhk’AN Industry Startkd About 1860 

It was not until about the year 1860 that elastic wel) weaving was 
introduced into this country, although for a number of years previous 
England and Gennany, and also Eraiu'e in a small way, had found here 
a market for their product, particularly in cords, braids and shoe goring, 
which at that particular time was fast growing in popularity. About 1860, 
a few looms which had been used, were brought over from England and 
located at Easthanlpton, Mass., and the manufacture of shoe goring com- 
menced. The rubber thread required was tor some time imported from 
England. The business gre^v rapidly, and factories were established in a 
number of cities, more particularly at Boston, Lowell and Brocfkton, Mass. 
Bridgeport, Conn., and Camden, N. J. An unfortunate labor dispute took 
place about the year 1890, which developed into a long-drawn out strike, 
ultimately precipitating friction between the shoe trade and the goring 
iveb manufacturers, which dually ended in a positive boycott of this prod- 
uct from which the trade has never recovered. Most of the looms which 
were up to this time devoted to shoe goring have been remodeled and are 
now used in the making of other types of elastic fabrics. In passing, it 
may be interesting to note that some Of the looms originally brought from 
England 60 years ago are still in operation and doing excellent; ^vork along 
other lines. 
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Attempts to Use Wide Looms 

Attempts have been made from time to time to weave elaslies on wide 
looms, the cloth being divided at intervals by open spaces in the warps 
at the front reed, at eRher side of which spaces binding threads were woven 
in. These narrow strips were spaced in the front reed according to -the 
different widths which might be required, and could easily be changed to 
meet the varying requfi’ements by redrawing a few threads, inasmuch as 
the whole weave was uniform throughout the fujl width of the cloth. 
Between these spaces, but at a point away from the weaving line, were 
arranged stationary knives *by which the cloth was cut into the requisite 
widths while it was being woven, and as it gradually passed by the knife 
edges. These knives were so arranged that they could be adjusted to new 
positions when it became necessary to change the widths of tlie individual 
strips. 

While this method A\a>. more economical than weaving individual webs 
in gang looms, the labor cost being much less, the narrow webs prodiu'.ed 
having the cut selvages lacked the liiiished appearaiu'e whicli the individually 
woven wells had. And sometimes th(‘ binding tlireads would give way, so 
that the fabrics vere not veil n'l-eived by the trade, and ultimately the 
demand for them died out. 

Attempts were made to supersede the indnidually woven strips in 
another direction by the use of two finely woven jiieces of cloth, one to 
form the back, and the oth(‘r to form the face of the goods, with an elastic 
substance mechanically stretcdied out and inserted between the two. These 
different parts were calendered together and afteiwvard cut into strips of 
the desired widths. This method was not without many advantages. Strips 
of different widths were easily made without the costly method of redraw- 
ing the warps in the looms. An unlimited choice of both plain and fancy 
fabrics could be used, having if desired distinctly different appearances 
and constructions for face and back, and this alone opened up a wide range 
of possibilities. The finished cloth lent itself admirably to fancy emboss- 
ing and printing and to various other forms of elaboration. But somehow 
the trade did not take to it, and this also finally died out. 

The trade ultimately settled down to the w'eavmg of elastic goods of 
all kinds, both plains and fancies, in gang looms, and the business has 
steadily grown ever since along these lines. 

Straight Siiutti.e am) Circular Shuttle Looms 

The looms employed are very varied, inasmuch as the requirements 
cover a wide range and new' uses are constantly arising with new demands. 
The simplest form of Aveaving is that employed on the making of w^ebs 
such as are mostly used for garters, and which are also used for many 
other simple purposes in nearly every household. These widis are com- 
monly known as loom w'ebs, hsles and cables. They are generally made 
on plain, narrow', cam looms, some of w'hich are capable of accommodating 
as many as 56 pieces or strips at one time. 

There are tw^o distinct types of loom employed, one of wdiich is known 
as the straight shuttle and the other the circular shuttle loom. In the 
former type, the straight shuttle, in traveling across the different spaces, 
takes up more room than the circular shuttle, and thus somewhat curtails 
the number of pieces which can be operated in the loom, limiting capacity 
of production, and relatively increasing the cost. Very few of the straight 
shuttle looms accommodate more than 36 shuttles, according to the width 
of the goods required. The circular shuttles travel over a segment of a 
circle and cross over each other’s tracks in their movement through the 
shed, as shown in Fig. 1. This permits the crowding of the pieces of web 
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ri»f. 2 . — Hack and IMnion Movement for Aotnatiiiic Shuttles 
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closer together, so that many more can be accommodated in tlie same loom 
space than when the straight shuttle is used. This type sometimes runs 
as high as 56 shuttles to the loom. 

PkKVENT JjOOiL \"j ORATION 

TJiese looms often •are speeded as high as 180. picks per minute. To 
operate at this speed Avith so many pieces of web and make satisfactory 
goods, free from thick and thin places tlirough irregularities of speed or 
variable momentum in running, a very heavy type of loom is necessary. 
They should be erected on solid foundations so as to eliminate all possible 
vibration. A solid concrete floor into which timbers have been properly 
.set so that the feet of the looms may be securely anchored into them is the 
ideal way, but where this is not practicable at least heavy foundation tim- 
bers for anchoring the loom feet to should be arranged. The frames of 
the looms should be heavy; afso the main driving shaft, which should have 
wide bearings so as to prolong the life of the shaft at the wearing points 
and obviate loose play in the bo.xes. 

The crankshafts must also be ver\ heavy and there should be enough 
of them so as to rigidly withstand the repeated beat of the lay Avithout 
liability to take on any loose motion, which would be fatal to the produc- 
tion of perfect goods. Weight and strength here is very essential, inas- 
much as it is not practiiuil to get a direct line from the shaft to the lay 
on acimunt of the harness movement, and tlu'y must be built to drop below' 
the harnesses which form makes them subject to heavy strain at the beat 
of the lay. They should also be made adjustable, each arm having a heavy 
left and right threaded insert, so that the length of the weaving line may 
lie changi'd to meet the varying reijuirements of different w'ebs. The\ 
should also be constnu'ted so that any wear may be taken u]). 

The lay itself must necessarily b(‘ very heavy. It is generally con- 
structed ol' several thicknesses of timber ol‘ different kinds, so as to avoid 
any possibility of warping and shrinkage. The shuttles used are mostly 
made of applewood. While they must run smooth and be free from the rrsk 
of slivers they must at the .same time be very light so as to be freely drawui 
across the multiple of Aveb spaces. It will be easily seen that the drawing 
of so many shuttles over a spac(‘ of about three times tlieir length, at 
possibly 180 picks jier minute, carrying and delivering tlie necessary weft 
to the w'ebs, eai'li tliread of weft being checked to a certain e.xtent liy 
friction springs, reijiiires great care and thought in ('onstrudion. Shuttle 
Avood must be thoroughly seasoned by age or it aviII not serve the purpose. 

' The shuttles tlieniseh'es are very ingeniously constructed so as to 
accommodate the greatest po.ssible amount of filling, together Avith the 
necessary space for spring.s to properly manipulate the tensions. Each 

shuttle IS bored through at either side so as to alloAv for the insertion of 

a fine recoil spring, Avhich is made fast at one end of the drilled hole at 
the back of the .shuttle. To the other end of the spring is attached a small 
porcelain eye, through which is threaded the Aveft, making it possible to 
govern and take up by the action of the spring the loose filling Avhicli is 
throwm off as the shuttle passes and repasses through the shed. These side 
recoil springs are not only useful for the taking up of the loose filling 

but alloAv for a variety of threading up methods, so as to assist in the 

governing of the tension of the weft at one or both sides of the web, 
and thus afford a means of weaving the goods level. They aid in correct- 
ing any tendency to long and short sided goods, of Avhich we will say more 
later. 

At the back of the quill or .shuttle spool is arranged another spring 
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on which IS swivelled a })orcelain device which presses a^^amst the (luill, 
and can be so regulated as to govern the tension. This spring is so 
tempered that the most delicate adjustment of tension can be made. 

• Hack and Pin ton Movemen^ 

The shuttles a(‘ro,ss the entire width of the loom are drawn to and fro by 
what IS known as the rack and pinion movement. ( See khg. 2 ) . This method 
has pretty generally superseded the old-time plan of rise and fall pegs. The 
rack runs back and forth in a slot grooved in the to]) of the lay bed, A, the 
entire length of the loom. To tlie rack is attai-hed leather sira])s (1, or heav- 
ily woven fabric straps, with which the rack B is ])iilled to and fro at each |)ick 
of the loom. The rack is of wood, having rounded teeth spaced apjiroximately 
one-third of an inch apart. Into the rack are nu'shed jiinions (t, two to carry 
each shuttle E, the teeth of ivhich are correNpoiidingly spaced. The rack is set 
into a wood carrier whu-h is alioiit one ineli ileej) and one iiK'h wide, and 
the full length of tlie lay. The pinions are made of either raw hide or 
paper tibre, and these ])inions again mesh into a senes ot‘ ra('ks 1), grooved 
in on the under side of each shuttle, and thus drive the shiitth'. to and fro 
across the wel) spaces J. 

The constant travel ot‘ tlu' driving lai'k running in the groove at the 
top of the lay bed ne('essarily produces mon* or less wear at the bottom of 
the rack. It therefore is advisable to ])lac(‘ underneath this rack a false 
bottom of wood of about yi-inch thick, whu-h after becoming worn by 
(mnstant use and <'onta(d with the ever-moving rack may be, easily taken 
out and replaced by a new one, thus ke(‘])ing the ra<‘k and junions and 
shuttles at all times in ]iroper mesh with eaeh other. 

The rack is drawn baiT wards and forwards b\ the before-mentioned 
straps, which are jiasscd over pulh'vs and an' either fastened to the rack by 
means of wood si-rew’s, or seimrely locked with a metal (damp designed for 
this ])urpose. These stra])s are sometimes separated by a jiair of cams set 
on a shaft making one revolution to each two ])icks of the loom. The 
power from these (-anis is lirst ('ommunicatc'd to e('cent ricallx -shapi'd vood 
pulleys, moving ba(d<w’ards and forwards, A\hich are so formed as to start 
and stop the shuttles slowdy, and to ofierate tliem at a higher rate of speed 
during their passage through the middle of the shed. This movement is 
necessary to avoid a too early entrance of the shuttle into tlie weaving 
shed before the harness is ])roperly settled, and also to .soften the hammer- 
ing at the close of its travel so as to reduce the wear and tear. 

It might be well to note here aKo that this hammoring is also softened 
by the placing of a piece of soft rubber II at each end of the rack run, 
so that the rack strikes this soft cushion each time it goes home. While the 
cam method has been extensively used to produce the kind of movement 
most desirable for the travel of the shuttle, it has its drawback in the 
momentum ])roduced, which it is often found difficult to control. 

The Cb'om])ton & Knowles Loom Works have designed a shultle motion 
which effectively governs the desired speeds in the travel of the shuttles 
while they are entering, passing through, and leaving the shed, by a dwell- 
ing movement operated by a series of gear wheels and osiullating slotted 
rocker. It i?^ absolutely positive in action lyid does away with the uncon- 
trollable and erratic movement so often met Avith in the cam drive 

. Movetment of Harnesses 

Four-pick cams are all that are necessary to produce Ihe plain webs 
Avhich are used for ordinary purposes. However, it is not the practice to 
confine looms to the limitations of this capacity, but to put in either 8 or 
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12-pick cams. Tliese, besides providing- means to make the plain ueave, 
open up possi])ilities for a number of otlier weaves and combinations of 
weaves, which add inaterially to tlie usefulness, of the loom. 

There are two distinct types of cam movements used in loopis of this 
(‘haracter for tlie makinp: of ordinary welis. One ^ known as the direct 
cam drive, where the cams are titted on a 4 to 1 shaft, as shown in Fi^^. 3, 
winch runs len^dhwise of the loom ami from whicli, the power is communi- 
cated to the harnesses through a senes of levers A, rockin^- poles B, levers 
(h and lifting wires to the harness 1). 

The oilier movmnent is known as the emLcam method, where a small 
shaft IS set at the end of the loom, running ai rij^ht anj^las to the driving 
shaft (See Fi^. 4) from which it is driven by bevel jifears. On this short 
sliaft are set the c'ams, usually 8 or 12 in miinber, wlindi liave a series of 
^n-ooves at tlieir center so as to afford means of timiiifi: them in different 
positions on a feather key whieh runs the full len<j;th of the shaft. These 
earns o])erate what is known as the <‘am .lai'ks, which may also be seen in 
Fiu:. 4. 

The jacks are liiin^ at the niid<lle and are moved bai'kwards and for- 
wards by tlu' cams, (HimniuiiK'atiiii^’ movement to the \ a nous liarnesses. 
The harnesses are (‘oniiected at both the top and bottom of the jacks. 
This connection at both ends of the jacks makes it ])ossible to run the looms 
at a \ery hi^ii rate of sjieed, as there' are no weights or springs to contend 
with, which limits s])eed. 

While the first, desi'nlx'd method ot‘ direct (-anis has sonii' advantag’es 
over the end (-anis, siu'h looms are not iiearh so economuail to operate as 
the end cams on aci'ount of the limite'd speed attainabli' While the har- 
nesses are lifteel by means of the cams thev have to be pulled down by 
weij^hts or springs. The means of slu'd adjustment, however, enables the 
.'ittaininp: of a well graded slu'd Furthermore, the cams tlu'inselves can 
he so set on the shaft as to afford means of tiniiny the movi'iiu'nts of the 
different harnesses so that excellent and eas\ shedding results may be 
obtained. But the one ^reat disadvantage is (he limitation of the weaves 
attainabli', whu'h limitation is largely overi'ome hy the end-cam method. 

When the direi't cam movi'iiu'iit is iisi'd, and where (he ^oods beinjif 
woven are of siu'h a charai-ter as to demaml a very slow sjieed of the loom, 
it Is jiracticable to brin.u the harnesses down hy wei.^htiny them with wade 
flat weights of the reijiiisite size But where lusher sjieed is reijuired than 
IS ad\isable for weighted harnesses, sjinn^s are more desirahle. 

The simplest form of jiullin*^’ dowai (he hariu'sses is hy the use of floor 
blocks and diri'i't springs. Tlu're is, however, a disad vantage in usin»- the 
direct sjirin^' on a('(‘ount of the jiiill increasing until (he extreme lilt ot the 
harnes^ is reached, whu'h nei'i'ssarily increases mati'rially (lie pow'cr ex- 
pended in operating- same and makes an unnecessary strain. The bi'tter Avay 
is to Use what is known as sjirina: jacks, which have an easier pull than the 
direct spring inasmuch as the load eases off on the pull, dimiiiishiiif.;' from 
the greatest pull at the start to the lightest ])ull at the extreme lift on (he 
lever, so that the load is unifoi’ml\ distributed all throimh the movement 
and less power is employed. 
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Looms Should Be Adapted to Make a Wide Variety of Goods — Take-Up 
and Let-Off Mots^ns — Making the Buhher Warps for Different 
UIa.^'ses of Web — Importance of Uniform Tension — Defects 
from Uneven Tension and Chafing of Threads 

T he greatest care is necessary in planning out the details ot‘ the har- 
ness. On account of the great length it becomes necessary that every- 
thing jiossible he done to avoid any chance of warping or sagging, 
for the least irregularity which may he developed will of course interfere 
AVith the evenness of the shed. The harness frames must he made of the 
very best stock obtainable, thoroughly seasoned, and absolutely straight 
grained. Eai'h frame must be siijiportcd at regular and freipien't intervals 
by stays or supports mortised in the runners. Tliese .sta\s are slotted at top 
and liottom to receive the lu'ddle bars and ke(‘p them accurately in line, 
and thus prevent them from catching on the neighboring harness during 
the operation of the shedding jirocess. 

It is necessary also that the top ami bottom heddle bars lie accurately 
spaced so as to allow pro]>er Creedom for the heddles to ride easily on the 
bars, and thus avoid any binding of heddles which would have a tendency 
to crowd the warp stock together and prevent clearaiu'e of the shed. Steel 
heddles are preferable to ones that bend and twist mori; or less and get 
out of alignment. They are made from tempered steel whudi is very Ilexible 
and they have round cornerless eyes that ('annot ])ossibly catch or chafe 
the warp threads. They adjust themselves automatically to the frame and 
cannot twist or bend while at Avork, and arc made to accommodate them- 
selves to ever\ (-onceivable kind of goods. 

In.stai.i. Looms fok Widk ILwok 

In installing looms for narrow elastic falirics it is aiKisable to make 
ample jirovision for creeling the Avarps necessary for the dift'erent falirics 
which may from time to time be required. In the manufacture of the 
light single cloth garter Avebs, not more than two warps to the ])iece are 
pquired, a face Avarp and a gut Avarp, and th(‘ temptation to save a little 
in the initial cost possibly may suggest a limitation of creel spaces to 
immediate requirements. Added expense may seem for the time being an 
unnecessary burden. Hut very soon there may arise a call for other goods 
Avhich cannot be made Avithin the limitations of the two bank creel; there- 
fore changes become necessary Avhicli are generally much heavier than first 
cost would have lieen. 

Nothing less than a five bank creel should be installed Many times 
the availability of six banks has solved knotty problems of warp division 
to care for the various Aveaves and materials employed in some construc- 
tions. If the entire capacity of the larger creel is not required Avhen first 
starting it aviII not be necessary to clothe all of it Avith levers, buttons, etc., 
Avhich may be procured later. But by all mmins ample provision should be 
made for the full frame Avork ^ind supporting rods for same. • 

Take-Up Motion 

Another important consideration is to make proper provision for a 
reliable take-up motion, so that the goods may be taken aAvay from the reed 
Avhile weaving Avithout any liability to variableness. This liability Avas 
present in many of the earlier looms and exists in some of the mills 


10 



ELASTIC AND NON-ELASTIC NARROW FABRICS 


11 


today. The old time fine ratchet gear, even Avhen provided with a number 
of pawls, IS always liable to erratic picking, which alone will ruin an 
otherwise perfect piece of goods and materially change the cost of manu- 
facturing. A slight irregularity of picking may not be discernible in non- 
elastic goods, which will be satisfactory so long as The variableness is not 
easily seen and a reasonable average of picks per inch is maintained. But 
in elastic goods, where the contraction takes plaj,'e after they leave the 
press rolls, every irregularity is revealed and intensified so there is no 
room to take chances. The only safe way is to employ picking gears 
making one tooth to each pick of the loom, and I hen to ('ha nge the gears 
when different picking liecomes necessary. • 

In many of tlie e.xisting looms there has been no adeiiuate provision 
made for the weaver to let the web back to the reed mechanically when a 
joining becomes necessary through the breaking of the tilling while weaving, 
or where a (]uill may have run off unnoticed. It is almost impossible to 
make a joining satisfactorily witbout proper mechanism being provided for 
this purpose. In some of the slow running looms provision is made for 
this by the operation of each set of rolls independently (see Fig, 1), by 
means of the ratchet gear and pawl A and worm motion B. This plan 
has the one disadvantage of taking up too much space between the indi- 
vidual pieces. Where the fabric woven is say four or five inches wide, and 
the space will admit, it is all that can be desired, and the individually 
weighted rollers F associated with the motion are admirably adapted to 
variable pressure. 

For the very narrow elastic fabrics, wliK'h reipiire considerable roller 

pressure to hold the web snug and firm while weaving, and where it is 

necessary to make ver_\ ai'ciirate joinings after a break has occurnal, a better 
movement is oiu* in which the web roll is placed on the main take-up shaft 

in the form of a sleeve. It is carried around by the shaft as it turns while 

the goods are being woven, but can be released and turned both backwards 
and forwards by a ('onveniently placed hand wheel, which operates a senes 
of differential gears This movement is entirely independent of the movi'- 
meiit of the main take-up shaft drive. 

Tknsidn o\ RnimKK Wakp 

To much imjiortaiK'C cannot be attai'lied to properly controlling the 
tension of the rubber war}). On its uniformity de})ends not only the 
quality, but also the cost of the web. The greater the u eight of slack 
rubber woven into the web the more costly it bei'-omes and the poorer the 
cjuality. A very accurate sense of touch is required in testing the tension 
of the rubber threads as they are being delivered into the goods. 

The rubber waiqi requires the highest possible tension before breaking 
or chafing of the thread takes jilace. Each rubber thread should be under 
this high tension so that when the goods come through the press roll the 
desired contraction will take })lace uniformly, and a fiat piece of web will 
be produced that will have plenty of life. 

It must always be remembered that the individual threads of rubber 
which constitute a rubber warp will act as a series of small springs, work- 
ing in unison with each other. Each one should have equal power to con- 
tract the fabric at its own particular part^ If any one of these strands 
or springs is chafed and weakened, it lessens the contracting power, and 
the result is that the weakened or less contracted part is of relatively 
greater length than the parts where the rubber threads have retained their 
full power. 

Moreover, the appearance of the goods will be spoiled by the chafed 
particles of rubber pricking through the face, particularly on the white 
and lighter colored goods. Before such webs can be marketed they must be 
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subjected to a butbng- operation to remove these dirty particles, which is 
accomplished by passing them over a highly speeded, cloth covered roller, 
which Avill remove the loose particles by friction and ‘high velocity. But 
this operation adds to the cost. 

A high and uniform tension of the rubber warp is so important that 
most manufacturers k(?i‘p men speciallv employed in the testing of the 
threads, instead of leaving this mattei- to the weavers. These testers acquire 
such a keen sense of todcli that theA can obtain very economical and satis- 
factory results. Talc or soapstone is freely used as a lubricant to reduce 
the nsk of chatiiig and breaking of the rubber threads. The warjis are 



Fi>r. I. — Individual Take-Up Motion for 
Wide Space I^ooms 



arranged so as to allow the threads to pass through a bed of plush, loaded 
with talc, which adheres to the rubber threads and makes them work very 
smoothly. This is especially important in damp weather, which is the 
worst condition for the weaving of elastic goods. At times factories have 
stopped operations when the weather was especially humid. 

Let-Off Motion 

M hen we remember that the front reed will pass by the rubber threads 
possibly SIX or seven hundred times from their entrance into the shed to 
their reaching the leaving line, it is not to be wondered at that chafing is 
liable to take place. With all this liability of spoiling goods it -becomes 
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readily apparent tliat any deviee empkned to rei^ulate sneli an important 
feature as tlie tension of tlie rubber warps must be very sen^ilixe and 
dependable. 

On looms making' uide j^oods, and where spare wall allow’^, regulation is 
m'eomplished by a worm and <>ear moxement as ijiown in Fi^'. 2. The 
iron rubber beam is thrcmded on to a sepia re shalt A, at one end ot whudi 
a gear wdieel B is fastened In this gear is meshej the worm (', whieh is 
operated by a heavy linen e'ord I) passed twiee around a pulley IT The 
cord derives its movement from a rocking shafi F, on which (here is ias- 
tened a screw extension 0, by which adjiistmenl can be made so as to 
deliver very ac<‘urat(“ly an\ amount from the fMihlKo* heam. 

With this kind of movement, and in order to fi'cd the thn^ad uniformly 
into the w’cb, it becomes nei'essary to use mechanically made warjis wdiere 
the same uniformity has been maintained in ])utting the w'ar[)s on the beams. 
The war])s so niadi' must eonu' from the thread manutaidurer in individual 
warps, wdindi are done iq) in (diain form, each warp containing tlu' riMpiisite 
number of threads. 

Makino HnimKK Waki’S 

The machine used for making the warps, shown at Fig, d, is mounted 
on an iron frame A, which carries the ])ower driven war]) beam B Behind 
this IS an open top exjiansion reed C, the dents of wFudi are regulat('d to 
o|)en, coarse or fine by an internal sjiring whudi is regulated by a hand 
wdieel. This reed also has a s('r(‘w suhwvise adjustment for centering. 
Behind the reed (i are tixed two jiair^ of nip rolls, 1) .ind F, and an open 
roller F, which is follow’ed by a belt diivim beater roll (i, used to beat the 
threads out straight as tliev leave the chain. 

The rubber warj) is first laid on a (doth on the tloor, under the beater 
roll. The end is then passed over the beater roll (J, over the opcm roll F, 
through the tw’o pairs of ni}) rolls 1) and F, over the expansion reed (-, and 
I hen loo])ed to a leader on tin* rubber beam, wdiere the knot is ])ut in a 
(-ountersink on the beam barrel, so as not to intertert' with the lay of the 
warp. The seidaon of the warp hetween the two p«urs of ni]) rolls is 
brought down in loo]) form, shown at H, and the nip rolls are then closed 
Avhile the warp is in this position. The two sets of nip rolls are speeded 
alike and the rubber is always kept slack betwa‘en the gri])ping points, so 
that all thnmds passing through the last set of nip rolls, 1), are perfectly 
gauged in length and tension when jiassing through the reed C and on to 
the beam B. The threads of nihber are under considerable tension, inas- 
much as the beam B is driven faster than the nip rolls D and E. 

Fruition Let-Okk 

Where there is limited loom space, and Avhere a small number of 
threads are employed, as in the narrow'er garter fabrics, it is not as prac- 
tical to have the warps made mechanically, and for this reason they are not 
likely to be put on the beams with as much uniformity of tension. In 
such cases it becomes necessary to have some automatic device that will 
correct any irregularities and maintain a uniform delivery throughout. 
The device for doing this is showm at Fig. 4. 

The warp carrier A is fastened to the back rail, which carries the 
wmrp, over which is passed the friction clotF G which is hung from a rod 
D. The friction cloth is fastened at the bottom to the graduated wairp 
lever E, whieh is bolted to the bottom rail H, as showm. The rubber 
threads constituting the warp pass in a direct line to the harness C, and 
then to the breast beam B. The lever E, and the weights F, allow for 
proper adjustment of the friction cloth so as to keep v the lever level as 
the warp beam empties. 

In making the rubber warps for narrow fabrics such as garters and 
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suspenders, where the last described method of warp deUvery takes place, 
it is customary to work from an entire sheet of rubber, splitting it up 
into the required sections or strips of the various sizes called for in the 



warps. This splitting and warping process must be done in a long room 
where the warp can be stretched out to its full length, if possible, after 
it is unchained. These warps are usually about 60 yards long. The “head” 
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of the sheet, or the part where the cutting knife has not gone through, is 
spread out flat on a, series of hooks at the beaming machine and the tail 
end IS fixed securely on a strong hook at the other end of the room. 

The requisite number of threads for the several warps winch are to 
be beamed are counted off and each different sectionals fastened to a beam. 
The end knot is laid snugly in the counter-sink made in the beam barrel 
for this purpose. A wide reed is used, covering, the number of beams 
operated in the machine, which is usually about four, and the threads are 
reeded over spaces opposite the different beams. This reed can be moved 
sidewise across the face of the beams and each warp properly centered so 
as to keep the warp level. The operator then Starts the beaming machine, 
which may he operated either by hand or power, and the warps are wound 



up. At the same time a heljier walks towards the beamer carrying the 
tail end of the warps and keeping the tension as nearly uniform as possible. 
When tlie warps are all wound on the several beams, a lease is taken in 
each of them in the ordinary manner, and each separate section is securely 
fastened. -> 

Should floor siiace lie limited, a horizontal reel is used, which is about 
six feet long and about five feet in diameter. On this the sheet of rubber 
is wound after being split in proper sections at the head end and divided 
by a coarse reed, so as to be able to distribute the different sections all 
across the reel. Each section can then be taken off the reel as required 
for the beams. The tension of the threads is governed by a weighted leather 
strap passed over the face of the reel. 




Chapter III. 


Head Motion Loo7ns and Dobbies for Mah'ing Fancg- Effects — Tymg Up 
Harness— Co7ist ruction of Loom Webs, JAsle Webs, Vrencdi Web ■ 
or Railroad Weave and Cable Webs — Making Good 
Selvages and ]*re venting Lojig-Sided Effect 

S O far we have mentjoiied only plain looms, or those limited to the 
capaeity of ei^ht or twelve pick cams, liefore we consider any of the 
varied constructions relalinj> to elastic webs it will he well to ^.peak of 
fancy looms. There are dilferent types, adapted to a wide ranj^e of fancy 
effects, but the fancy loom most ji;enerally used is what is known as the 
('ham head, an examjile of wdiich is showm at Fi^. 1. Siu'h looms are 
usuall,\ of f8 and 24 harness capacity, and are operated by a ti^ure chain 
of the len^tli reijuircd to produce the dc^sired figure. Chains are made up 
of a senes of bars, one liar ojierating wufli eacli pick of the loom and 
havin|:> on it spa('e for a roller or sinker for each harness to be operated. 

Wherever a roller is })lacc‘d on the bar, the ('orres])onding harness will 
be raised, and wherever a sinlno' is used, the corresiionding liarness will be 
dropped. A series of rollers folloAving each other will hold the harness up, 
and likewise a series of sinkers following each other will keej) tlie harness 
down, thus maintaining at alt times an open shed. 

ThK SllKDDlXU OpEKATIOX 

The shedding ojauation is ver\ simple. In the fancy head there are 
two cylinders, each of which has gear tec'th running the entire length. 
These cylinders operate continuously in op])osite directions The teeth of 
the cylinders do not go around the entire cin'umferem'e as will be noticed 
on the upper cylinder shown in Fig. I, but there is a blank space jirovided 
so as to alloAV for the engaging of the gear w'heels brought into jiosition at 
the right time as the cylinders revolve. 

Between the two cylinders are vibrator gears, one for eai'h harness, and 
to these gears are attai'hed anus which are connected Avith the different 
harnes.ses. These vibrator g(*ars can be throwm into position by the chain 
rollers or sinkers, so as to come in contact Avith the teeth of either the upper 
or low’er cylinder, and are so timed that they take their position at the 
moment when the blank part of the cylinder presents itself. A vibrator 
gear engaging the upper cylinder is turned so as to lift the harness con- 
nected with it, while a vibrator gear engaging the low^er cylinder drops that 
particular harness. The harnesses stay in their relative positions until the 
ehain calls for another change. 

Both cylinders and engaging gears are made of hard chilled steel, so 
that w^ear and tear by hammering at the time of engagement are reduced to 
a minimum. To further soften the engagement, the speed of the cylinder 
is controlled by elliptical driving gears, which reduce the speed of travel 
just at the moment wdien the engagement takes place. 

The timing of the various movements of the head is so well controlled 
that there is little risk of any part failing to maintain proper relationship 
with the other parts. But in the event of any accident or breakage occurring 
which interferes Avith the free*motion of the head, such strain is taken care 
of by a soft pointed set screAv on the head driving shaft, which shears off 
and so prevents further serious damage. 

The capacity of the head is such that by careful arrangement of figures 
and repeats it is quite possible to make several simple designs to run side 
by side in the same harnesses and this is often done. Of this Ave may 
Avrite more later. 
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The Overhead Dobby 

A popular machine for lig:ht fancy warp figures is the overhead dobby 
shown at Fig. 2, which may be used as auxiliary either to the plain cam 
loom or the fancy head loom. It is placed on a well braced, rigid frame and 
built as high as convenient so as to reduce the angle of the harness strings. 
It is driven directly from a two to one shaft, which may be either under- 
neath the loom or at tlie end, and is connected with a threaded adjustable 
rod, which is attached to a slotted lever and can be adjusted to govern the 
depth of the dobby shed. 

It is customary to put fwo of these dobby machines over each loom, but 
having only one main drive the two machines are coupled together and 
Avork in unison. Such an arrangement has the double advantage of a less* 
acute angle at the harness tie-up, and also affords facilities for a distinctly 
different pattern on either half of the loom. It minimizes the risk of the 
harness threads cutting into the compart boards, and prolongs relatively the 
life of the dobby harness. Furthermore it allows for a straight tie-up on 
either machine so that there is no limitation to the length or character of 
the design, as is often the case Avhere tAvo patterns are run together on the 
same machine, or Avhere point tie-ups are used, as Avould very likely be 
necessary if only one machine Avas installed to cover different designs on 
both halves of the loom. As Ave have previously stated it is not advisable 
to limit capacity for the saving of a feAv dollars in the initial cost. 

Overshot Dobba 

Another type of loom employed in the making of fancy goods is what 
is knoAvn as tlie overshot loom. It is used for the introduction of a silk 
Aveft figure effect, and is probably the most pronounced form of elaboration 
introduced. It differs from the old rise and fall method in the economy of 
operation. The overshot continues to Aveave the body of the goods right 
along AA’hile the auxiliary shuttle is putting the silk figure in at the same 
time. Not only is it economical in the respect of greater yardage, but the 
method employed in binding the figure limits the use of silk to the actual 
figure displayed, and does not carry the silk, Avhich is the most expensive 
material in the fabric, to the extreme selvage at every pick, as is the case 
Avhere the rise and fall method is employed. 

In the overshot system a specially designed dobby, shoAvn at Fig. 3, is 
used for operating the lightly Aveighted threads of the binder warps. Two 
pairs of knives are employed, one of each pair operating far enough to 
raise the threads used in the binder Avarp to the level of the top main shed, 
Avhile the other one of each pair carries the threads Avhich are used for 
figure purposes to a higher level, so that the overshot shuttle may pass 
under them. This occurs every alternate pick of the loom, the body shuttle 
making tAvo picks while the upper or overshot shuttle makes only one. 

In levelling the harness, setting or timing of the loom, and making the 
shed for overshot Avork, the plans folloAved are identically the same as in 
ordinary single shuttle work, as the upper shuttle and upper shed are 
distinctly auxiliary and subordinate to the main shed. The binder warp, 
being necessarily but lightly .weighted in its relationship to the upper and 
lower cloths it is binding together, alloAvs for the figure threads to be 
strained out of their normal position, so that the upper shuttle may pass 
under tli6m. lu order to conform to this strained position of the binder 
figure threads, the upper shuttle must be acutely pitched downward at the 
nose so as to get a good clearance, and thus avoid any binding in its 
passages through the shed. This peculiar doAvnward pitch of the shuttle 
is very important and cannot be over empha.sized. It is shoAvn in Fig. 4.' 
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Cable Web 

Tlie most popular woh now made up into men’s garters is what is 
know'll as the eahle web, shown at Fi^:. 9. With tlie pronouiieed iirominenee 
of the tw’o-dent nh, whieli ^ives it a eliaraeter peiMiliarly difterent from the 
plain web, it is well ndajited to this (dass of ^oods. •Simple in appearanee, 
it nevertheless reijuires speeial eare to nninufaeture, partunilarly when we 
remember that it is not unusual to be reipiired to tnake a Hnished streleh 
of not less than 100 per eent. The harness draft and wi'avi' are shown at 
f’ly. 9A. The eonstruetion is as follow's; Bind(*r, 24 ends 80/2; Cut, 24 
ends 20/2; Rubber, 18 ends 28s; Reed, 20 dent, Rn-ks, 80 per imdi; 
Streti'h, 100 ])er eimt 

The filling, float iny across the wide spai'Os under wliidi lie tlu' rubber 
threads in pairs, is very easily thrown out of phu'e, the result of whidi 
may he an unsightly seersiu'ker a]ipearan('e, as shown in Fiy 10, wliidi the 
])roc(‘ss of tinishiny ay”ra\ates rather than ('ori'ects. 

Trouble^ may manifest itself by the filling;;' ovei' tlu* ribs oiauiiny up and 
allowing the yiit tlirc'ads to prick through. To prevent this object lonahh' 
feature it is nei'essarv to use a yood (|uality of modiu'ately soft \arn for 
the ;4'ut, not necessarily of hi^h ^rade stock, but a \arn wliuli is uniformly 
spun and not at all hard or wiry. As these yoods ari' bein ;4 woven and 
on full stretdi, the ^ut threads, of ('ourse, are jicrtedly strai.uht and 
ai'curate in line, luit when contraction takes phu-e, to ])rohahlv one-lialf the 
former length, these heavv threads, wlindi form probabl\ about 25 ])er 
(-eiit. of the weight of the entire wc'b, shouhl bend or fold uniformlv and 
dispose of themselves in sindi a manner as not to npjiear in any way on 
the face of the web, snugly housed awa> in the several poi'kets or ('avities. 
If the yarn composinji' these ^ut thri^ads is spott\ 'iir irrej^ularly spun, this 
uniformity of fold inside the pockets wall be broken up and the a})i)earan('e 
of the face of the uoods is likel\ to be marred b\ unsightly sjiei'ks of 
cotton prickiny throui;h, which (-an be both seen and telt. 



Chapter IV. 


Elaboration of Honey comb Effects by Parti-Dyed and Printed Fillings — 
Bandage and Surgical Webs Made with Plain and .Covered Rubber 
— Frill Web Woven on Cam Looms — Double Cloths — 
Importance of Securing Balance Between Back 
f and Face of Goods 

A mong the group of smgle cloth webs confined to tlie capacity of 
plain looms, is what is commonly known as the honeycomb, shown 
at Fig. 1 and Fig. lA. This is generally made with silk, wood silk, 
or schappe filling. The smooth filling floating over two cords gives the 
web a smooth feel, there being no rib effect noticeable whatever, making it 
well adapted for a fine trade. The warp lines are almost entirely hidden 
by the filling, so that it is not practicable to introduce any sharp stripe 
fancy etfects, which can be done both in the plain web and the cable. The 
honeycomb is thus confined to plain solid colors or such elaboration as can 
be obtained from the tilling. 

Fancy effecds are often seimred by dyeing skein yarn in two or more 
colors. Such yarns when woven in the goods pnxluce alternating effects at 
regular distances in different colors, such distances being governed by the 
length of the dips and the width of the goods. The effeids wfiiich can be 
produced are (]uite varied. The simplest way of accom])lisliirig this is to 
use the regular 54-inch skein, having white or some lii»ht shade as a base, 
and then dyeing a given portion of the skein another color. This process 
is carried out by hanging the skeins on sticks placed in a rai'k at the 
required distance above the color iKpior, and then lowering them into the 
vat and dyeing the immersed part in the usual manner. 

Where cotton is used for the tilling and more elaborate effects are 
desired, long reeled skeins are usial, sonudinu's 108 or 210 inches, which 
have been reeled on specially designed collapsible reels. Such skeins are 
not practicable to handle in the dye house in the manner already described. 
Sections of such skeins are wra]>|)ed in heavy waterproof jiaper and tied 
tightly, so that the dye Iniuor cannot pcmetrate that portion, and then the 
wdiole is put in the liquor, w'hen the exposed ]>art only will be dyed. 

Then again sometimes w'ood clanqis are used, like that shown at Fig. 2. 
having a rei'Css into which ])art ot the skein is laid alter being <‘arefully 
folded. The two halves are clampeil togeth(‘r tightly in such a manner 
that the dye cannot penetrate the clampe(l jiart of the skein wfiiile the part 
left outside the clamp is dyed when the w’hole is immersed in the dve 
liquor, 

ibaNTEL) FlEElNMJ 

Another form of elaboration used in such goods is printing the skein 
yarn used for the tilling. This is done by using a machine having a pair 
of tinted brass ])rinting rolls, one of w'hich is made to open on a hinge 
like a gate so that a skein of yarn can be jnit around it. This roller is 
then closed to its original position, so that wuth the tw'o rollers parallel 
and close together, and the skein of yarn hugged tightly between them, the 
turning of the rollers imprints color on the skein. The skein is then taken 
out and dryed liefore spooling. Different sets of rolls are used so as to 
get fine and coarse effects and various colors are used in printing. 

Where plaid' or pnnted*fillings are used for the elaboration of webs 
of the honeycomb type, it is not unusual to introduce a couple of plain 
cords in the center of the web, or possibly on either side, so as to break up 
the flatness of the weave. This opens up the opportunity of using lines 
of a different color in the warp which properly arranged will produce a 
plaid-like effect. 
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Double Cloth Webs 

Our remarks so ‘far have been eonfined ex(dusivcly to sins^le cloth webs 
of a simple character, where, apart from the rubber and ^ut there is only 
one warp used, and Avhere both back and face of the web are alike. We 
will now turn our attention to what are known as doulile cloth webs, where 
two distinct cloths are woven, one for the face and one for the hack, each 
workinji; independently of the other, hut tied toj>;:ether by another warp 
known as the hinder, or else the two cloths interlock each other in such a 
manner as to hind them together without the assistance of another warp. 

By this method of weavinj^ much thicker* and heavier webs may he 
produced with a limitation of elasticity which cannot be obtained by the 
siiif^le cloth method. The weaves and materials employed in the face and 
back of the ;^oods may he identical, or weaves of a different character^'Hiid 
stock of different (jualities, sizes and colors may he used. Fancy effects may 
he used to embellish the face, while the hack may lie ])erfectly plain and 
free from any coloring whatever. 

There are certain features associated with the construction of double , 
cloth webs winch make them entirely different to deal with. The different 
weaves and the different stock employed necessitate splitting up the warps 
into sections to accommodate siu'li ('onditions. A separate warp is required 
for both back and fac'e and also one for the binder, which delivers a much 
,i?reater len^^th of warp than either, necessitated by the ('haracter of the 
weave used in binding: the iqiper and lower cloths foL^'ether. A separate 
warp is also reipiired for the j’lit, which ^oes in the web perfectly straight 
and IS shorter in lens'll! than anv of the other sections. Such ^oods also 
require a special warp for the selvagv, so that in the simplest form of such 
webs a bank of five warps is necessary. On fancy ^oods I lie introduction 
of fancy ^\arps may add to this number. 

Balance Between Balk \ni) Face 

The element of a right balance between the back and face has to be 
considered, and if care be not taken in the proper adjustment of the stock 
the result may be that one side of the goods will assert ('ontrol over the 
other in such a manner as to yirevent it lying Hat and even. When such a 
web IS cut it will curl up so as to be almost uncontrollable. Such a condition 
may arise from, a variety of causes. If the weaves of the face and back 
cloths are identical then it will be necessary to have the face and back 
warps of the same size yarn or its equivalent. For instance, should the 
face be a four thread plain and 40/2 is used, and the back only two threads, 
then the yarn used for the liai'k waryi must be 20/2 so as to equal the 
four Threads of 40/2 in the face. Should, however, the face he a more 
open weave than the back, then an equal weight of yam in both cloths 
will not be right, and it will be necessary to use yarn of a heavier weight 
for the face to compensate for the freedom of the more open weave and 
etfeet a proper balance with the more tightly woven back. There can be 
no fixed rule to apply to this, and only experience will indicate the proper 
relation. -.hip between the two. In Figs, (i and (iA are shown the simplest 
form of double cloth, known as a plain web. 

By carefully following the weave it aviU be seen that while the face 
weaves 3 up and 1 down, and the hack 1 up and 3 down, the filling will 
appear both on the face and back of the goods as 1 up and 1 down. If 
the binder was not there it would be a tubular web, having the same appear- 
ance all around. The binder, however, intersects the ujiper and lower cloths 
at each pick and iiinds the two together in one complete whole, while the 
rubber lies between the two, ea<4i strand being separated by the interlocking 
bidder threads. 
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It becomes necessary in oVder properly to connect t!ie iijiper and 
lower clotlis at tlieir extreme ed^?es to use a ^elva^e warp, wliicli as will be 
seen in El^^ bA is drawn in on all four face and liack haniesse.s, and the 
threads of winch aiv arrarif^ed so as to complete the weave all around. To 
do this it will be seen that there is an odd thread at one side, otherwise 
the weave at this point would show' two threads operating: tog'ether next 
to each other, and would lireak up (he continuity of the weave. 



File, 7. — M<‘ni(Kl of Hanking: a Sol of Warps for Doublo (iotli Wohs 


The selvage ])lays an important part in the striu-ture and weavin;.i of 
the web. It forms the pocket for ('overiii” in which lies the outside rubber 
threads, and it must be so arranged (hat Ihesi' threads can function properly 
so as to make a piece of y,oods that will lie Hat. In the first jilace the 
yarn must be of such a size that with (lu* proper number of threads (mi- 
])loyed the sclva<>e will contract unifornil\ with the body of the fi'ood'^, so 
that the web will not “frill” on account of a too heav\ sel\a'4(% or “bellv” 
because it is too li^ht. 

Cakk fok Ski.vack 

The threads must be pi-o])erly divided in the front reed so as to make 
a ^ood clearance for the tilling', whudi otherwise would “mb” up and make 
an unsightly selvage. Then again, a careful adjustment of the weight 
carried on the selvage warp must be made .so as to aci-ommodate it to the 
reijuisite tension of the tilling as it is delivered from the shuttle, otherwuse 
the edge rubber threads will be liable to chafe and cut off when strained 
out of pro])er alignment with the front reed. It Avill be observed in the 
draft that tw'o rubber threads are used in each selvage, which is necessary 
in order to control (he additional yarn ii.sed in the construction of the 
selvage. 







Chapter V. 


Three Leaf Tinll or.Satrn Fare ITorm in ('onjunction intli Plain Back — 
J^osifion of Bark Bolls rn Relation to Harness Shed — Use of Four 
Leaf Tu'ilJ — Filluiy Fanrif Effects and Stitch Figures — ■ 
Interchanging Figure and Facil 

T CJ{N1N(t our alteiitioii from plain \\t‘l)N to ('omhination weaves, we 
will take up what is popularly known as the three-leaf twill, or satin 
fare, w'oven in eon.junction with a plain hack. This is a type of web 
not only used for suspenders, hut emplTived evteiisively for corset 
uarter attachments also. A web of this charaider when properly constructed 
has a smooth velvet-like face. The threads are uniformly d.striliuted across 
the width without showunji: any of the “rowy” etlect from the binder warps, 
wliK'h are eom])letely hidden by the heavy pile iiroduced b} the tloat of 
tlie face threads. \Vheji the (‘ontrai'tion oi the w'el) takes place, these 
iloatinji: face threads mass together in a velvet-like pile, iiot only producing 
a smooth handling web but materiallx increasing the thickness. Such webs 
are generally constructed with a six-thread tace and a tour-thread hack, 
and have what is leinied a round <‘dge, similar to the selvage used on a 
})lam web. This arrangement shows up the twill lace by I'onti’ast and 
gives the i'aliric a much liner a})i)earance 

IL\hnkss \\i) Chain Dhai'p 

Fig. ] diows the harness and ('ham draft of such a web, logelher w’lth 
the ('onstriK'tion of a i)roperl\ balanced web for standard goods of 
inches wuhs U will b(‘ noticed that (he face, consisting of 150 threads, 
Is s[)lit up into two warps of 75 threads each, ^fliis arrangement is 
necessary m ordei properl> !o wiugh tlimn so as to g(‘t a goi.d cli'a ranee in 
the shed. The war[) has to be divided likewise in the harnesses and put 
on six harness frames, all hough the weave could lx* produced on three. It 
would not be practicalile to crowd 50 threads on one harness frame in the 
narrow' space availiible, as the harness eyes would shouhhu' and crowd too 
miK'h w'hen ('hanging. 

In drawing-iii this web, one fai'e warp should be arrangi'd so that the 
threads are draw'ii on the first, third and fifth harnesses, and the other 
face w’arp should be on the sirond, fourth and sixth. Such an arrangement 
in the distribution of the warjis makes it much (*asier on the mechanism, 
and minimi/es the risk of breakage^. It is also im{)ortanl to make jirojier 
divisions of tlie warps at the back rolls, inasmuch as some of the warps 
have to be w'Cighted heavily while others are only lightly weighted, and also 
on account of the different take-up of the varied weaves. 

The back rolls should be set in a graded position so as to prevent 
undue friction of one warp against another. The binder warp should be 
worked under the front roll on ai'count of the extremely light weight this 
must carry. Fig. H shows the jiroper position of the back rolls in relation 
to the harness shed. 

In a web of this character w'here the wuirp stock is somewhat crowded 
in the front reed, there is ahvays a tendency tor a fibrous yarn to prevent 
a perfect clearance in the shed, with a liability of producing occasional 
floats through the shuttle skipping these threads. Such floats will pearl up 
wdien the w'eb contracts and make an imperfect face. This trouble may be 
])revented by setting the back rolls a trifle higher than the breast beam rod, 
so that the stock in the harness which is down will be slightly lighter than 
that which is in the upper harness. 
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The (‘ham draft is so arranged that the face harness will operate to 
produce a twill which will he reverse to the twist of the yarn employed, and 
thus reduce the prominence of the twill Aveave all possible. The filling yarn 
should he soft, of about 15 turns per inch, and of good uniform cpiality, in 
order to produce a nice selvage and not cut the rubber. The reed dent inside 
the selvage rubber shofild be carefully twisted at an angle to conform to tlie 
nipped in position to the rubber thread, so that the outside edge of the 
dent will not cut the rubber when the reed beats against the goods at tlie 
weaving line. 



I£FT tlDGS 


BODY 
REPEAT 26 TIKES 


XDOE 26 THREATS 60/2 
BIHTER 26 THREATS 60/2 
aiflK. 60 THREATS 28/2 
OUT 26 THREAiJS 20/2 
2 FACE 76 raREATS 60/2 


RUBBER 29 THREATS 34a 
REED 23 PER ITICH 
PILLIRO ?0/2 
PICKS 60 PER IllCH 


Fljr. 1. — Tliret* Lt*uf T«IU, or Satin Face, \Ao\en in Conjunetion With a Plain Ba<k 



A fine looking twill may be produced with a somewhat coarser face 
yarn by using a five threaded face over a six thread repeat. This is shown 
in the harness draft at Fig. 3.* 

In non-elastic fabrics there are available a variety of twill and satin 
weaves for the production of soft lustrous surfaces, but this is not so in 
elastic webs, as the contraction of the goods after weaving would produce a 
ragged, spongy surface. A float of three picks on the face is about the 
limit it is practicable to go on an elastic web, with few exceptions, and 
even this only in connection with fine picking. 
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Use of Four Leaf Twill 

A four leaf twill, however, ean be used to jjfreat advautafi^e wlien a 
heavy body is desired, as for example what is known as “farmer’s web.” 
These are usually made about two inehes wade, and to further add to tlieir 
wei^^ht they have wliat is termed a eushion bac'k, tlu^ weave of whieli is 7 
down and 1 up. The use of these soft weaves on both faet* and liaek, 
while f^ivin^ the web ^reat thiekness on aeeount of the deep velvet-hke pile 
produced, deprives it of mucli ol' its tirmness. This (auidition is met bv 
the introduction of an auxiliary Imck warp, underneath tlu' main bai'k 
warp, weaving 3 down and 1 up, which knits *tiie upjier and lower cloth 
more firmly to^-ether, thus increasing the tirmne''S (d’ handles of the ^oods. 



Another web amoii”' the ])lain loom prodiu'ls (-ailin'i' for passiii'j: men- 
tion Is that specially made for the ])olice and lirmnan’s brace. While this 
has a 7 down and 1 uj) cushion bai'k similar to the farmer’s web, it differ'' 
in having’ a smooth plain face in placi* of a twill 'fins ari'an^ement ol 
combinin'^' a jilaiti face with a cushion back neci'ssitates sehadion of the 
Sizes of \arn usimI tor the various wraps so as to maintain a jiroper lialance 
of the different wi'aves enpilousl in the face and liack. tftlierwise tlie ^oods 
w'ould ('url up and it would be impract icabh' to (Mit them uj) for manufac- 
ture. Consideration must aKo be »i\en to the effect of padding the size 
upon such <>oodv in the tinishiu”- ])ro('ess, of which we will .sav more later. 

Fili.in'l Fan'i’V Effelt.s 

All the webs so far desi-rilied have been such as could b(‘ ])roduced on 
cam looms of various ('apacitus. We will now' turn our attention to what 
are ”’eiie?’ally und(‘rstood as fancy ellects It mi^^ht be widl to treat these 
under two distimd headings. Thosi' made with tin' sliuttle, or what are 
called filliti}^' ])atterns, and those made from the war]), or what are called 
stitch patterns. 

The liji^ures or fancy effects jiroduced by float inj^ the flllinj]: over sections 
of the war}) show u|) the flllin^ with increased luster in contrast to the 
warp. They are ('onfined to no })articular character of desifj^n, and may 
ranine from the simplest effect produced on the fancy harness loom or 
dobby to the more elaborate ,}ac(|uard design. The ground or body may be 
either plain or twill, or any other acceptable weave suitalile as a base for 
fi^iirinf^, while the flllinfj: may be of a contrastinj^ color, either of silk or 
cotton as desired. The tif^iire or desi^ni may be made from the same shuttle 
used for the },^round or it may be made by an^auxiliary shuttle, either used 
as an overshot or rise and fall, accordinj^ to the character of w^eb desired. 

Where the figure is made from the ground shuttle it is produced as a 
sunken effect. It is made by burying sections of the face warp at intervals 
so that in place of the face warp the filling is seen at these points. No 
additional figure warps are required for this class of goods, and elaborate 
designs are obtainalile, although there is not the scope for cross coloring that 
.there is in the warp figure method. 
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Stitch Fancy Pattkkns 

When the (leM^^n is made from the warp, the n-urc tlircads are made 
to lioat on the fac-e of the j^oods so that upon eontraction of the web after 
weavin^^, these tioats pearl up in prominenee above the level of the fae(‘ 
and make what is termed a stitidi fif^iire. ’ 

It IS not our jiurpose here to particularize in design, which is practi- 
cally unlimited, hut only to reter to those features wlindi j:i;'ovei‘n the (‘on- 
stiuclion and ilhclrate as nei'cssary. In oi'der to maintain a proper 



balance wliei-e H^nircs are introduced on sin«,de cloth weaves, it is necessary 
to distribute the li^nire warp uniformly over both the face and back of the 
^’■oods so as to maintain a proper balance between the tw'o. In the double 
cloth webs the fi^^iire warp, when not appearinji: on the face of the goods, 
is allowed to run straight between the upper and lower cloths, going in 
the same cavity or pocket as the rubber threads, and it works at these times 
as a gut. This, of cour.se, in a measure interferes with the contraction 
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of the g:oo(ls and has to be taken into eonsideration in the constmetion. 
Here again we must note the effect of the contraction in piling up the 
floating-tigure threads, and the necessity of limiting the floats in making the 
design so as to avoid any ragged appearance. 

Fig. 4 shows a design of this character, with the harness and chain 
draft at Fig. 4A. In ‘this particular web there are six harnesses used for 
the main body and ten for the figure, which is a point draw. While the 
figure is evenly distributed on the web, wherever it is not seen it is running 
between the upjier and lower cloths, as already described, and acting as 
a gut. 

In order to get a proper balance of the web it is nei'essary to put 
gut threads into the two outer cords where no figure a])pears, which must 
be eijuivalent in size to the figure threads employed in eacli of the 21 center 
cords. Tf this is not done the web will contract unduly at the edges and 
make it “belly.” The method here used of burying the figure between the 
upper and lowin’ cloths when not needed in carrying out the design, affoi’ds 
opportunity for introducing additional Avarp threads of different colors, so 
as to be able to bring up either one color or another as desired in a design. 

As most of the fancy head looms have not more tlian 18 harnesses, it 
AVill be seen that the si'ope of design in this class of loom is somewhat 
limited, therefore much ingenuity is re(juired to get elaborate designs from 
such limited capainty. But careful study opens up a variety of methods 
by Avhicli a big range of designs is ])Ossibie. 

iNTKRCIIANr.INd FkJURK AND FA(’E 

Fig. 5 shows another type of design known as the “interchanging” 
faiK'y in Avhicli the ligure Avarj) does not pile u]) above the surface as it 
does in tlu' stitch ligure, but remains Hat with the fai'e of the Aveb. The 
harness and chain drafts are shown at Fig. oA. In this character of design 
a given number of faia* threads are dujilicated by a like number of figure 
threads, the same size of yarn being used for both. The^e face and ligure 
threads are drawn in duplicate harnesses and operated just reverse to each 
other, so that when tin* ligure is up at an\ particular part, the interchanging 
face threads are down, and vice versa The figure a\ caves only three picks 
up on the (diain draft, A\hich is one face pick seen on the fai-e cloth, and 
this ]>roduces a perfw'tly Hat Aveb. 

Another form of elaboration is shown in this well, known as the 
“jiicot” edge. It is generally made of a Avell cabled thread of silk and is 
Avoven in the seh’age, being bound in for se\’eral picks and then alloAA’ed to 
float outside, so that upon the contraction of the Aveb it aviII pearl out in 
''inall loops, adding mui'li to the elaboration of the Aveb. 



Chapter VI. 


Combination of Weaves in a Fine WehSunken Effeets Made on Head 
Motion and Jacquard Jjooms — Employment of More Than One 
Bank of Shuttles — The Overshot Method — VsiC of Different 
Colors and Grades of Stork — Binding Long Floats 

A very effective (‘ombination of weaves in a fine web is seen at Fijr. 1. 
Tlie middle of this web lias for the faee a 7 up and 1 down weave, 
but tlie yarn and piekinj^ are tine. The >nirn piles up just enouf^b next 
to the plain e(i<^e weave to set off the weaves in eontrast to each other. 
It will be noted that on either side of the silk tij 2 :iire there are twai eords 
with the binder thread left out between each, which further sliarpens uj) 
the contrast. Tlie fam-y etfect is produced by the use of a heavy ('abled 
cord, the two outside tli reads beinj; of reverse twist, so Hmt when tliey 
])earl U]) on contraction ot‘ the web, one turns to the ri^dit and the other 
turns to the left, makin^^ an effective liorder. 


SUNKKN^ EpFKCTS 

An altojj:etlier different t\pe of ti^niriiifj: is seen in Ei^^s. 2 and d. 
Hotli of these webs illustrate what is known as the sunken effect. In liotli 
cases the face is a three-leaf twill, which character of weave is most 
effecdive in liidinj^ the tillin^^ lieneath it. Tluu-efore, the tigiire may be 
worked out in sharp contrast. In Fijr. 2, wtindi is made on a fancy head 
loom, it will be noticed that the face threads on the lifth cord on either 
side are left out in order to assist in the carryin<>: out of the plaid effect 
aimed at in the ti<»ure. It will also be seen tliat the face w’arp is striped in 
color. The character of the li^ure is such that the major part- of the face 
warp is operated in one solid block, makinji: it praidicable to produce this 
on harnesses worked on a chain loom. 

In the web illustrated at Fi^^ d, each thread is operated in the desif^n 
independently. Such designs ar(‘ only ])roducible on a jacipiard loom. 
Hut inasmuch as the threads used in forming the tigure ace contined to 
the face warp, it is not nei'cssary to operate the back or binder threads 
from the jacquard. It is more convenient to have these worked from the 
cams or fancy head in ('ombination with the jacijuard, for the reason that 
a truer and (dearer shed (am be obtained. 

Furthermore, by liavim; the baidv harness and the jacipiard operated 
from two distinct movenu'nts it b("«'onies possible to time them differently ^o 
as to obtain better results in the clearance of the stoi'k in the shed. 
A 208 hook machine affords ample capacity for the making of these 
goods, allowing for 20 rows of 8 hooks each, which will cover the reijiiire- 
ments of nearly all classes of web, giving an entire row to eaidi cord. 
Such arrangements will allow' for six hooks for the face, one for the 
binder and om* for the gut on eaidi row'. Thus it w'lll be practicable to 
use different colored threads for the gut, which may be brought up in the, 
design in relief effects to the main figure as nnpnred. 

Calculation for Fiourk Distrihutiom 

• 

In this type of figuring, calculation must be made to distribute the 
figure uniformly so as to get a well balance<l flat effect of the w'eb. As 
already stated, wdierever the filling is shown, all the face stock at these 
points IS buried between the upper and the low’er cloths, and is acting as 
filler or gut in these places, preventing contraction. Should heavy blocks 
be thus designed, the web would pucker up in an unseemly manner. The 
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filling used should be soft and uniformly sj)un, so that it will mass well 
together and in a great measure jirevent the buried faee stoek from 
pricking through. 

In designing webs of this character, calculations have to be made from 
the web after it is woven and finished, otherwise the design may be out of 
the desired proportion. A web may have (iO picks per inch on the breast 
plate w'hile weaving, but when contraction has taken place alter going 
through the press, it may have shrunk as much as 50 per cent. The 

steaming and finishing jirocess may further contract it another 10 per 
cent, winch might make the jncks aliout 100 ])er inch. Of these only one- 
half ajipear on the i'ace and the other half on the back. Therefore 50 
picks per indi wall be the proportion in which the design should be made, 
and paper stalled according must be used. 

Cross Shot Wkavixo 

We have .so far confined our remarks to w'ebs made on single shuttle 
looms. Turning our attention to the n^e of more than one bank of 

shuttles we would first make note (T wOiat is known as the cross shot. This 

is a form of weaving which largciy increases the output and has in it the 
further element of economy, inasmuch as by this method the ruliber w'arp 
can be wmrked at a much higher tension than by the single shuttle method. 

In the construction of single shuttle webs, the rubber harness rises and 
falls at eai'li passage of the shuttle aenws the shed This movement 
creates a IViction on the rubber thread at ihe harness eye and an added 
friction at the front reed by its passing u)) and dowm in the dent. Friction 
is still further increased by the backward and forward movement of the 
lay, which makes two such passages to one made by the i-ross shot 

In the (-ross shot method, the rubber remains .stationary, wuth no 

upward and dowmward motion, which enables the rubber thread to be 
stretched out to its extreme limit while weaving, with little danger of 
chafing or breaking. Over and under this stationary ruhber are tw'o distinct 
sheds, one making the upper and the other the low'er cloth These two fabrics 
are stitched together by the Innder war)>, which travels up and down through 
both of these sheds 

In order to kec]) all the warp threads uniformly tight while shedding, 
it is necessary to run these under separate back rolls, fixed at different 
heights, properly centering the upper and lower sheds w'ith the harness 
and breast beams. 

Position of Kotos 

Pig, 4 will exjilain the po'-ition of the various rolls in relation to the 
breast beam. It will also show the })eculiar formation of the shuttles used 
for this type of weaving, both pointing to one common center, made 
necessary by the character of the two sheds. The bow of the upper shuttle 
must be tipped downwards, and the lower bank must be tipped upw'ards, 
so as to reduce the friction of the shuttles all possible wdien they are 
passing through the sheds. 

The round edge or covering for the outside rublier threads is. drawn in 
the harness on the upper shed, and while being woven this cloth is pulled 
around the rubbers by the tension of the filling which is carried in the 
lower shuttle. This tension is greater than that carried in the upper shuttle, 
and so asserts itself by pulling the edge cloth around the outside rubber 
until it meets the back cloth weave. The upper and low^er fillings are con- 
nected by what are known as tie threads. These threads are drawn in the 
harness at each side of the body warp, next to the edge, and are part of 
the binder warp. They are operated from the binder harness, but are 
only allow^ed to travel through the lower shed as far as the center of the 
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web, instead of all through both sheds, as do the balance of the 

binder warp. This movement is accomplished by the use of lon^ looped 
harness eyes, which only canw these particular threads through the one shed. 

The binder movement, extending? thron^i:h the two sheds, is formed by a 
longer sweep from extra throw cams, or by the use of extended cam 
jacks, or by a combination of both. The balance of these ^^oods may be 
re^j:ulated both by the warp and the fillin^>f, and any tendenev towards curling 
may be corrected by changing the weight of stock used on either. 

Use of Different Stocks and C'olors 

c 

The use of ujiper and lower tillings also allows for the use of different 
grades of stock in either shuttle. Colors may be used to match the face 
warps Avhile wliile may be carried in the lower shuttle to match tlie back. 
Silk or other expensive stock may be used for the face without changing 
the character of the stock used for the back of the goods, which is not 
jiracticalile in single shuttle work. 

All this of course makes it possible to reduce the cost, making this the 
most economical web produced. In the making of shoe goring, a con- 
siderable (juaritity of wdiich is still used for inserts for house slippers, this 
IS a very ])opular fonn of weaving, allowing for the pi’oduction of a face 
having a velvet-like pile of the color to match the shoe leather, wdiile 
the back may be perfectly plain and white. 

It IS a method employed in combination with the jacquard, wdiere 
fancy figures may be obtained on the fai'e, using the ('am movement for 
the back, binder and edge, the weave of which is the same for all of these 
Avarps, being simply a one up and one down. In siK'h a combination the 
labor on the jacquard movenumt is much reduced, inasmuch as the travel 
of the lingo is much shorter than is re(|uire(l wlien made in connection 
Avith single shutth*. 

The Overshot ^Iethod 

The overshot method, avIik-Ii we have previously referred to, is anotluT 
form of douiile shuttle well whicii lias m it elements of economy differing 
from the cross shot but equally important. This kind of weaving is designed 
as a substitute for silk jacijuard Avelis, which it has to a great extent 
supplemented. Before its introduction it A\as customary to use a slow 
running “rise and fall” lay movement, when making a silk figure Avitli the 
shuttle, putting in one pick of silk tilling to each tAvo body picks, so that 
the output of Aveb Avas only about one-half of AA'hat is possible in overshot 
Aveaving. In the old method the silk used to pa^s from edge to edge of 
the goods at each jack of the figure shuttle, and where the figure did not 
ajipear it Avas buried lietAveen the upper and the lower cloths. 

In the overshot method the silk figure is bound down at the edge or 
border of the figure and none of the silk is entirely buried out of sight. 
In the overshot the body shuttle runs all the time, Avhile tlie figure or silk 
shuttle only runs Avith every alternate pick. The main body of the goods 
is woven in every resjiect the same as in a single shuttle Aveb, and it may 
embrace all the Aveaves, such as plains, twills or fancies, Avhich are common 
to single shuttle Aveaving. Arrangements are made, how'ever, for the 
production of an auxiliary .shed, by a movement which pulls certain threads 
above the main .shed, and Avhile these are open to pass the extra shuttle 
under them, and thus bind m the figure filling. The lower part of the 
lay has straight shuttles, Avhile the upper bank of shuttles is tipped doAvn 
to conform to the formation of the auxiliary .shed they are designed to 
pass through. 

The binder threads from Avhich the overshot figure is generally operated, 
are Aveighted very lightly so that the individual threads Avill easily stand 
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the btrain they will be Mihjet't to while making llie auxiliary shed. The 
Crompton & Knowles over^hot dobliy is generally used for this pur])o>e. 
This special machine i'^ jirovided with two horizontal draw knives, operating 
any or all of the 30 hooks, and is so arranged that the eonneided warp 
threads may he lifted at either or both piekh to the height of tlu* main 
''hed, or to the additional height of the auxiliary shed. 



Flif. 5A. — Draft for Fljc, 5 


In Fig. 5A ih seen the draft of a simple overshot figure covering 23 
hooks, which are operated from one knife drawing in unison with the 
binder harness, while the other knife is operating on the alternate shed, 
or the heavy pick, and working in unison with the rubber harness. It will 
be noticed that in the ovei*shot design both sides of the figure do not 
operate alike, but follow' one pick behind the other. This is so arranged 
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tliat I lie hinder nniy eonie up at tlie ri«^ht piek to properly bind down the 
silk ill (he goods, and so avoid any irregularity or rggged appeai'ance at 
the border of the tigure. 

iMakim; Overshot Desions 

In making oxershot designs, (-are must lie taken not to have the silk 
lloal too long, or it will gixe the goods a rough (-oarse appearanee. Should 
tlu' (h'sign rail for a long span oxer a number of i-ords, it will be necessary 
to bind at intm'xals as ^hown in Fig oA, and at eai'li succeeding pick to 
break the ordm- of tin* binding as max -('em advisable. The stitch or warp 
figiiri' (‘oming iij) at eai-li K.de of tlu' main ligiiri', nln'^t be ])egged on the 
dobby (‘liain to operate on the r('ver''(‘ knife to tlu' overshot tigure, so as to 
xxoi’k on tin* pick whim tin* binder harness is down. 



(I and 7. — Othrr ForniK of Overshot Design 


Fig, () is an exanijile of another form of overshot design, known as 
the “niatelasse.” In this the silk Idling extmids from side to side of the 
Aveb, as in the old form of jacijuani, being bound down at different points, 
the bindings forming the figure. 

Fig. 7 shows still another form of overshot made by the operation of 
the gut as figure instead of the binder, and Avhich is worked on the heavy 
pick instead of on the binder pick. This is done so that the intersecting 
cords of face, xvliich hide the silk at different ])oints, can be raised in order 
that the figure silk be hidden underneath it. To accomplish this, each of 
tliese face threads is passed through slip leashes, xvliich are operated from 
the dobby. These slip leashes alloxv for the Avorking of the face thread in 
the main harness. At the same time d is possilile to raise them to the 
height of the upjier shed so that the silk slmltle may pass under them. 


(’IIAITKK VI 1. 


Making Frills in the Middle of (loods ITorr// Shined Flfee(s--i\orel 

Deeoratum at Edge of Finieg FiilF iMpjiet Wearing on Pllastie 

Fahries Affords () ppoitundg for Flidioi at ion at Sinidl Cost 
Product ion of Peail Fdge Spnia' Fain g Drafts 

W ()\'KN elastic fahru-'^ arc open lo tnaiiv Toiins ol clalioi al ion that 
ai’c not |)ossil)le m non-clast k' \\ca\nf^'' \Vc have alicady made 
mention ol' tin* rnlK wovmi at tlie onter <‘di;(‘s of the j^oods, foianed 
l)y tlic liutin^ oi' non ('last w ^(M'tnnis produced h\ (lie (Mtntraelion o\' the 

center part. '['\\\> saiiu* (d'IVct may also he nse<l in th(‘ e(*n(('r of tlu' ^oods. 

To accomplish this it heeona's ni'ci'ssary to (*mplo\ a distiiud st>t of harnesses 
to operate each half of the weh, to;j:(‘tlu*r with additional harnesses on 
which the frill s(.(*tions are drawn m. 

The (diain draft is arranued so that the shnttle is made to pass throimh 
one-half (d' the weh and a halt s(M'lion of the I'rill, and then return. The 
shiitth* then [i.isses through the other halt section ot hod\ and trill. The 
opm-ation is rejieati'd continnoiisly. hhji’. 1 shows a sample of weh in 
which the frill is hi’onuht iij) for a dmlanci* and (hen hnried inside llu' 
u:oods for a short s(M<tion Fiy lA uixcs (he harne>s and chain draft 



I'lK 'Z — I’itfurc With S«*<*rHU('k<*r 
( <‘nl«‘r 

The weave used for prodm-iii” a trill mav aKo he used in the center of 
the mam hodv; it then produces ;i seersucker (“ffect. At hh^ 2 there wall 
he seen an example ot this, ni coinhmation with a fi^^ure on either side of 
the seeiMicker, tin* li^ure })ar( hem<j: hordered with a reyndar trill. The 
insertion of this seersucker section lessens the numher oi' ruhher strands 
Used in the whole, and it therefore will he found advisable to use a some- 
what heavier size of I'uhher in the remainin«>: coi’ds to conuxe* .ite tor this. 
The harness and chain draft for Fig'. 2 are j^nen at Kij;. 2A. 

Woven Sihkhed I^ekkct 

Another example of an effective form of fancy elastic weaving, may he 
seen at Fig. 3, where the center or ndiher ])art of the weh is made to 
imitate a shirred effect. In the regular method of shirring a piece of 
plain elastic weh is used, under tension, and is jiassed through a sewing 
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iniichiiie where a wider pieee oi’ ribbon or some other light non ela'^tle 
material is stitehed to it by a series of needles running -side by side. When 
the web contracts, upon being released from tension, the non-elastic part 
forms in a regular fluting on the face of the web. At the same time the 
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remainder of the wider non-ela.stic section frills up on either side of the 
elastie part. 

The method of producing this effect direct upon rhe loom is done by 
an interchange of weaves, first making a short section of single cloth 
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and then elian^m" to a short section of <h)ul)!e clotli wiMive. Tiiere 
hein^ no hinder war}) eni})lo\ed to knit the u})|)er and lower cloths 
to<i;ether, tlie strands of ruliher will lie helween (he two cloths so 
formed. Ljion the ('ontraction of these strands of riihher the outer cloths 
are thrown out, and a{)})ear ns llulinf>:s on tlie weh, while the side sections 
in which there is no ruhher will com})ete the frill etleid. This woven 
method has in it (he advanta.ire of makiiifj: both sides of the weh alike, 
whereas in the stitched shii-rinjj: the hack of the jroods is not so })reseiitahle 
and unfits it for many uses. It also eliminates the added (‘Xjieiise of 
lahor in assemhliiiy: the ditfereiit jiarts. 


NoVKI, l)K(’()inTIO\ AT ElXilS 

A novel lorm of deiMiration is seen at (tu‘ extreim' ed^i' ol the tancv 

frill at Ely:. 4. This may he jirodiicixl hv what is known as the dniw-in 

method. This elT(‘ct was i'ormerly jirodm-eil hy the use of additional hanks 
of shuttles in a rise and fall lay, hut is now made hy usiny^ two threads 
of cabled silk coininy from s})ools, these threads heiny: worked hy the 
harness the same as a war}). They an* \ery liyditly delivered hy a 
delicately adjuded return s})nn<^ arranynment. The threads are operated 
on a s})e(Mal harness, hiMiiy })ass(>d through I In* harness eyes oiitsuh' ot all 
the other war}) slock, and then throuyh a dent in the front reed as far 

awav from the other stock as is di'sirahle to form the si/.e of (he loo}) 

reiiuired. 



The harness used for these threads stands still a ydven number of 
})icks, and at I'cyiilar interxals is hrouy:ht down so that the draw-m 
thread comes in ('ontact wuth the shuttle tilliny:, which then })asses around it. 
As the shuttle returns throuy:h the o})en shed, the tillin}^ or weft })u11k the 
easily riinniny: draw-in thread with it, until it comes in contact vvith othei 
warp threads, which the lillin<< passes around, and so stops the further 
})ioy:ress ot the draw^-in thread into the she<l. Sflie thread at the same time is 
carried around a wire which works in a dent next inside the one in which 
the draw-in thread passes. Quite a variety of fancy effects may be 
produced in this manner. Threads of different materials and colors may he 
used and drawn across the face of the web at different })oints, and selvages 
of a distinctly different color and character to the body of the goods 
may he made. 
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Lappet Weavtxc; 

Lappel upaviii” on plastic fabrics is a method winch ha^ not been 
extensively used, probably on account of the limitations of design obtainable 
by this style of weaving. Nevertheless, it affords opportunity for con- 
siderable elaboration at a very small cost. The loom attachment which 
pennits the making of these patterns, which are somewhat similar to 
embroidery, is known as the lappet motion. Wherevei it has been used 
it has been found to be serviceable. It can be attached either to a plain 
loom or a fancy loom. It is a system of levers operated by a chain com- 
posed of dift'ei'init sized balL, arranged according to the pattern desired. 

On the loom la> are one or two slides running the full length of the 
lay, which are moved laterally by the different sized chain balls. They can 
also he raised and lowered as re((uireil by the design. Both these slides have 
generally three' needles for each suspender ueb, which are spaced at equal 
distances apart, one or all ol' which may be threaded and uses!. When slides 
are lowered into the web, the shuttle filling or weft passes over the yarn 
which is earned in the needle eyes and Innds it into the cloth. Then by 
moving the slides backward and forward for siu'ceeding picks, and eai'h 
time binding the thread into the cloth, the various lappet patterns are 
firoduced. 




IUk. Broken UToct on Silk Frill 


The figures are mostly irregular trailing patterns, as shown at Fig. 5, 
and well adapted to narrow goods. Dots of ditferent sizes and in different 
positions may also be made, but it is not practical to get the finely 
finished lines which can be obtained from other methods where there is 
positive control of any jiarticular warp threads or group of threads, as 
for instance in jacijuards and overshots. 

The .sliding liar of the lappet motion may vary slightly in its move- 
ments so that the needles will not always pierce through at exactly the 
same points at eaidi repeat of the pattern, although the general design will 
be maintained. The threadik which feed the needles should be of good 
clear ply material, free from slubs and irregularities, so that they will 
pass freely through the needle eyes, and they should have enough turns to 
enable them to withstand the friction resulting from the backward and for- 
ward sliding movements of the lay passages. The yam must be delivered 
from independent spools, which work with perfect freedom, and measures 
should be taken to control the stock by the use of delicate springs. 
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The material u^«etl for the lappet tifrure perhaps liest run from 
^jrooved spools which are so wei.irhted that lliey teed easd> through the 
nee<lles at every forward movement of the ln>. 

Pe\ki, Eihjk 

All effective and inexpensive metliod of (‘lahoratin^ a silk frill is 
found in what is known as the jiearl e<l^e. This adds much to tlie richness 
of the j,o)ods, besides f^ivin^ the appearance of j^reater width at slij^lit 
increase of cost. The pearl ed^e is jirodm-ed 1)\ a senes (d‘ tine steel ed^e 
wires, which are carried in sejiaratc' <ients of tli** front reed outside of the 
frill itself. Each wire is operated b\ a special harness which hrini^s il into 
the weaving lines as dcsinMl, so that the tilling nia\ pass around it and 
make pearl loojis at tliesi* particular places. Il will be found lu'ccssary to 
use hard steel dents in the front re(>d to work the win's in. otherwise tlie 
dents will soon be (uit from tlu' ('oiistanl wear (d‘ tlu' wires 

A silk frill ma> also la* mmdi ('iiriched bv spei-ial Iiuk'n drafts ddiesc' 
allow for the operation of uioups of threads so that tlu* tilliiiu passc's o\i‘r 
and under tlu'm and show uj> the luster of the silk lillinu in blocks con- 
trasting' with t'le more plaiulx woven parts An example of this is shown 
at Em () 



Chapter Vlll. 

Designs Produeed hy Use of Jm^quard in Connection with Cams or Head 
Motion — Weaving Buttonholes in Webs — Manufacdiire of Surgical 
Belts and Bandages — (U)mhination Woven and Printed 
Designs — Method of Printing 

I X ])ivvi()ii^ arlicles we have eoiifiiied our remarks to the production 

of elastic fahi-ics on plain and fancy looms. These machines are more 
or less limited in ca})acily, and the stock must he operated in ^rou])s of 
threaiX (’onsidei’able car<‘ is necessary in the selection of patterns best 
ada])ted to these looms. In jacipiard weaving each separate thread is con- 
trollable, and the scope of pattern and design is limited only by the space 
available on the face of the fahrii'. 

Of ('ourse (‘ertaiii ”-eneral rules, w'liich have been laid down for the 
production of desiji;ns on fam-y looms, are a])plicahle to the making of 

jaciiuard designs. For example, where sunken effects are aimed at it is 

necessary to uniformly distrihiile the buried stock, just as it is in the 
fancy loom method; otherwise uneven or “cockled” ueh wall result on 

account of tlu'si' hein^' too much buried stock at some particular point, 
which prevents uniform ('onlraction. 


I)KSf(iNS IN SUNKKN FfPKCTS 

Fi^'. 1 Is an illustration of a pattern where the sunken effect is w'ell 
distributed. This ])attern also shows the operation of twu) sets of fi<?ure 
threads brought up alternately. Both warps are buried to allow the hack 
tilling to appear in relief. This indicates the wade s(' 0 ])e of desigai ])ossihle 
on a sin”i(‘ shuttle, which is almost unlimited. 

Fi.ii:. 2 illustrates a double shuttle desif’-n which has a sunken warp 
effect in connection with a silk ti^nire. It also serves to illustrate the effect 
of ''kein dyed silk for decorative purposes. Fifi'. 3 show's still another 
type of double shuttle desij 2 :n, in which a parti-colored fai-e w’arp lends 
an entirely different effect to a design. Fii?. 4 is an example of three 
shuttle work where one shuttle is used for the <^round, and tw'o shuttles 
for the silk figure. 

Tt would he easy matmaally to enlarge on the various types of design 
possible in jacipiard weaving of elastic webs hut this is not necessary. If 
a straight tie-up is used the sco]>e of design is almost unlimited. The 
custom generally adopted is to operate the hack, rubber and gut from chain 
or ('am harness, as the same movement of all these threads is maintained 


continuously, and to ojierate the face and hinder from the jacquard. 
Fig. 5 is an illustration of a fully rigged jacquard suspender loom, having 
tw'O machines mountcMl on it, and w'lth the hack and rubber harness operated 


by the fancy head. 


Jacquard Tie-Up 


Too much enpdiasis cannot he laid on the necessity for exercising the 
greatest care in the jacquard tie-up and the leveling of the strings. As 
already stated in a previous article, any failure in the initial arrangements 
will result in constant trouble and faulty wmrk. Mispicks and floats may 
not be serious in many types of non-elastic fabrics, but in elastic webs a 
float will so pearl up on construction that the goods wall be ruined. Once 
again, and of the greatest importance, measures should surely be taken to 
have some form of screw' adjustment for the raising and lowering of the 
jacquard machines to compensate for expansion and contraction of the 
strings, caused by changing atmospheric conditions. 


Weaving Buttonholes 

In the assembling and making up of narrow' elastic fabric's, particularly 
suspenders, it is often necessary to use buttonholes in the finished products. 
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Sometimes the buttonholes are cut and worked on the ordinary buttonhole 
sewing machines, hut on account of the difficulty arisinj^ in the controlling 
of the strands of mbber when it is cut for working;', a very unsightly 
buttonhole often results. It has thei’efore been found advisable to weave the 
buttonholes, particularly for what is known as tlie “duyot” suspender, 
where elastu' ])ie<'es having buttonholes are used for the back ends, and 
non-elastic straps, also having buttonholes, are used for the front straps. 

The loom will automatically weave the buttonholes at any desired 
place, and at the same rate of speed at avIik'Ii the plain part is woven. 
This is a(‘('oinplished by the use of two banks of shuttles, both of which are 
running in the ->ame direction at ever\ pick of the loom, biF only one of 



FIk. SiiH|)t‘n4l«'r With Two Mio-liinen }in<l Fiiii<‘> 


w'hicli, (lilt' upper) is engaged with the cloth while lh(‘ ])laiu part of the 
goods is being woven, the other bank running “dead” underneath the gooiL 
during the operation. When the buttonhole is about to be made, two di^'- 
tinct sheds are formed and then the two banks of shuttles are engaged, 
the upjier bank on one half of the straj) and the lower bank on the other 
half, until the comjiletion of the buttonhole. Then one shed is again 
formed in iilace of the two, and the upper bank resumes tlu' o[)eration of 
weaving the ])lain })art of the strap. 

This process of changing from the single to the double shed is accom- 
plished by the use of a specially designed cam jack made in two sections, 
to which are attached two harness frames, in each of wdiuli one side of 
the strap is drawni. While w^eaving the plain part of the >trap both sec- 
tions of the cam jack operate in unison, running side by side from the 
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['Urae cam, l)iit when the l)uttonholc “called on” a (Icnk'c t'oi' spi eadin*;' 
apart each pair of cam jacks m opei’atcd, and th(‘ two sluds arc then 
fonried. At the same time a lever movement changes the position of the 
lay, so tliat tlie two banks of shuttles take now positions and ])ropcrly 
engage the tw'o sIrcN. 

Facilities are })ro\idcd for governing the huigth oi' tlic straps and tlic 
])osiiion and length of the buttonholes When the lower shuttle is not 

engaged in the buttonhole shed, the tilling ma\ run loosclv bmu'ath the 
goods, and reijiiire trimming off hetweim the buttonholes 'fliis trimming 
may be avoided by operating the center bindi^* thread, piilting tlu' same 
in a skeleton harness and gixiiig it an extended shedding so that this 
])articular thread may be drojipi'd lu'low the mam shed and allow the 

lower shuttle to engage it. this procc'ss the thread is hound in the 

goods at ever\ pu-k of the loom and does not lu'ed trimming 

The elastu' back end, ha\ing a buttonhoU' in it, is also made on a spe- 
('lal loom, w'hicli has a “lase and fall” movmiicnt (d' the lav It has a chain 
faiK-y head with what is known as a (leni multiplier on it tor regulating 
the length ot‘ tlu' plain |)arl, s(> that one rejieat of the plain wt‘avi' can b(‘ 
multiplied indetiiiiti'ly and th(‘ buttonhoh' eham (-ailed on as di'sired 

In making u[) sections of elastu' w(*bs for various pur])os(‘s, partuii 
lailv when ri^piired to be attached to garments, it is often found that the 

joinings are bulky and unsighth on account of their thi(d\n('ss A web is 

made on tin' sjiec-ial loom )Us| (h'sciibcd of such charai-tcr that it doi’s 
away with this objection. A section of plain wad) may b(‘ wovim of any 
desired length, and then anotluM- section iiuuh' in which the up))er and 
low'er ('loth are woven separated v for a given distance Afteu' IxMiig taken 
from th(‘ loom this double sca-tion is c-ut in the middle, so that tlii' non- 
(dastu' ])art may he used for attaching to the garment WIhmi thus made' 
the rublier and binder lie “eleaid” be'lwe'e'ii the two e-loths, and are trimmed 
off aftci* the* non-e'histic jiarl is cut in two 

Makim; Akoominm, !ba/rs 

There is a growing demand for webs of various characl(*rs for sur- 
gical and oi’thopcdie- pur])e)se■^ One of thes(‘ which calls for special at- 
tention Is a web Used in the manufactiiie* <d' abdominal belts ddie* wadtli 
varies from about four inches, wdiere it is used to support, the bae-k, to 
about six inches at the part vvhie-h is used for the sup])orl of the abdomen. 

Such a web is e-onstructed in the re^gular manner “mplove'd on iilain 
webs, except that it is woven in a d('e[) front ree*(l made to taja'i’ from top 
to bottom, from fine to coarse*. This reed is arrange'd in a ree'd ])ockei 
attached to the lay bed, and is designed to slide up and down behind it. 
Underneath the lay is an adjustable screw me'e-hanism, which is so operated 
that it can be made to remain stationarv for a give-n length of time, and 
then gradually work up and dowm in a given period. This allows a web 
to be produced with a formation similar to that shovvm at Fig. (i. 

The rubber cords lie e-lose toge'ther while weaving the tirst ;a.rrow part, 
and gradually spread while o})erating at the wide part, returning to their 
original position for the othe*r narrow (‘iid.^ If properly constructed the 
goods will lie perfectly Hat at the narrow ends, and the opening up of the 
cords by the spreading of the re'ed dents at the wide center will give more 
fx’eedom to the individual strands of rubber in this section, which will cause 
the goods to “belly” at this point. This rounding formation especially 
adapts them for the* purposes for which they are intended. Various modifi- 
cations of the ta])er web may be made in this manner, bid the same general 
plan is applicable to all. 
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Printing Designs on Ki.astic Web 
The printing of designs on elastic wel) is a form of embellishment 
which o])ens up lar^e possibilities for variety of effect, and adds much to 
the selling (juality of many uebs at slight additional cost. Moreover it 
gives an opportunity for changing the (diaraiter of many woven ])atlerns 
Avhicti may not have jiroved good sellers, Imt when {innted will often bec'ome 
the most popular patterns otfm-ed. A woven striiied effci't \\ith a few 
crossbars printed on, transforming it into a plaid, clianges its charaider 
entirely. Or a few dots dislnlmted oxer a pattern liitheito undesirable 
may make big (diang(‘s in its selling (|ualities. 

But apart from this tl^e tield ol oiiginal design is jiractically unlim- 
ited. The work is most satisfactorilv aiM-omplished by using oil inks of 
various colors, making ])io|)er arrangements for the drying so that the 
colors ar(‘ alwoliiteiy fast. Colois should not be used wiindi are more or 
less fugitive' and liable to spread in the process of Hnishing. 

The goods, when prinli'd, are run loosc'ly m (-aiis and allowe'd to stand 
a reasonable time for proper absorbtion of the ink, Tlu'v are then run 
slowly through a lu'ated chamber to set the colors, a number of strips 
being })ut llirougli the diwiiig <'hamber at one time. I'lie ])attern I’olls are 
best made with the ih'sign laised on tin' lace ol‘ the ])att('rn, and the ink 
uniformly distributed on the raised ]iai't. Care should he used to have 
the set of the rolls so adjU'-ti'd that the pa it when* the ligure does not 
appear will not <‘oine in contact with tin' ink roll. 

This method has jiroved betti'i than using engraved rolls, besides being 
less e.x])ensive. Alter the design is drawn it is ])hoto-engra\ed on a ])lale 
of a given length so that it may In' shaped and fitted around the ])rinting 
I'oll, great care being taken to have the rejieat properlv (‘onnected, ])ar- 
ticularly wln're tin' pattern is a ('ontinuous one without any break in the 
design. 



Pig, 7 IS a sketi'h of a pi’intiiig machine. The design roll A is five 
inches in diameter and constructed of a number of thn-knesses of maple 
wood, gliK'd and screwed firmly together, with the grain well crossed to 
prevent shrinkage and warping. The design plate is carefully fitted 
around and })inned sei'urely to this roll. The rubber covered rolls B and 
C carry the ink and ai-e positively driven. The small roll D, while revolving 
by fi’ictional contact with roll is also vibrated sidewu^e by a cam- 

driven lever E, so as to distribute the ink uniformly. The rolls are run 

on steel centers and can be so adjusted as to center any given pattern 
on the goods. 

All the roll carriers are fitted in a taper groove which is planed to 

the full length of the frame bed, so that the pressure of the different 

rolls can be accurately adjusted. The machines are easily operated and 
print 12,000 to 15,000 yards of w’eb a day. 



Chapter IX. 


Making Warp.'^ for Ela.^tic ?^a})rics — Qiall'. for ni ShnI tics— Ejfrd of 
Finishing Proia'sses Must He CaleuUited from Hegnining of Wi’h 
Eonstruction — Details of ]^rores!>es and Maeltines for 
Dijjerent Stifles of (ioods — Caie to Aroid A<id in 
(loods — IDibher's Heart ion on Copper 

T he mnkiTi^- of (‘otton ^^nrj)s for ol:isti<' fiif)n<'s, pnrlH'uIni 1\ I'or (loiil)lo 
olotli \vel)<, involves eonsiderable thou^lit and care in Mew ot the 
nnmher of sei'tions necessary for a ])roperl\ ('onstructed i'a])i k . and 
file different weave-, employed. ()win^>: to the coni raci ion of llie ladiher, 
it IS essential at all times that the propm' halam-e Ix' maintained lictween 
the face and the bai'k of the ^oods. 

This necessitates a uniform weij^dit of stock wheiv the wc'aves on the 
face and the back are identical, no matter how the si/e of the >arn-> u-ed 
may vary, and a variable weif^ht of stock where the weaves are diftenmt. 
All this is determined by ex]n'rimental work when establi'-hinji,^ the uradi*. 
These conditions nei'essitate separate warps for the faia' and bai'k. Then 
attain the different weaves employed involve a variable hm^dh in the 
take-up and this alone would make it impraid icable to ('ombiiu' the \arious 
weaves. 

It IS invariably the plan to use fine stock for the face and a coarser 
material for the back. Of course it would not be ])rictical to put these 
to^^'ether on the same beam. The crowiled ('ondition of material used 
necessitates the further splittin}^ of the tai-e and back si'c-tioiis. The 
binder, whu-h takes up so much faster than any of the othm’ >arn^, also 
reipiires a special wairp. 

SKiA'Anr; Under Spepi.ae Contkoi, 

The general appearance of the tinished ])roduct beiii”' so depmidmit 
upon the ('haracter of the selvage, it is advisable to have these threads under 
special ('ontrol, so that they may be trcNited in the best ])ossible manner 
to ])roduce a satisfai-tory Oied, and allow the tilling' to ^et a aood 
clearance. So as to secure a smooth well-rounded ecUm it is therefore 
necessary to have this on a siiecial beam. 

Tt will be seen, therefore, that in an ordinary piece oi‘ double cloth 
elastic w’eb there will be rei|uir(‘d at least tive warps- back, face, innder, 
ed^-e and j^iit. Figures and fam-y effei'ts will often nec-essitate aiiviliary 
warps. With very tine webs, liaviii” six threails to a cord, it is ol'ten found 
necessary further to split up the face to obtain ]>roper workiii” condilions. 
Fi^s. 1 and lA show a six-cord web, toji:ether with warp calculation-, for 
the ^^oods. 

The employment of so many warps to each strip of web, wlin-h are 
automatically delivered by the friction let-off levers described o' a jirevious 
article, prohibits the use of warjis where the threads are eipially distributed 
across the beam, as is the practice in wide fabrics, tlu* nuMliod iMually 
bein^^ to tape them on the beams. • 

Warping Maghine 

The required spools for the number of threads in the warp are put in 
a creel, each thread passing under an electrically connected wire, which is 
held out of contact by the runnin^^ thread while the warp is making. If 
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llie thread should break, tlie wire would drop and make an electrical 
connection which would autoinatK'ally stop the machine. Fi^. 2 show’s a 
view^ of a w'arjnn^ machine such as is used for this w'ork. They are 
generally constrinded so as to allow for tw’o or four beams, all of wdiich 
may he run to}»ether or started, stop])ed or run individually, as reijuired. 




Flic. I.— Sl\-(’or(l Web 


I I 


Zb threads 40/2 Baotc — 46 thread® Zo/Z 

26 thread® 50/2 Out — 24 threads 5o/2 

96 threads 40/2 Figure - 96 threads 40/2 

Beed £0 per inch 
Pioks In loom 66 per Inch 
Finished pick® 84 per inch 


^.^PolJby Figure 


24 Bepeat® 
HABBESS rEUFT 


Bight Edge 


Chain Draft 


Fl«:. I.\. — Ilarn^nH aiul Chain Draft for Fig. 1 

Each beam is friction driven so that a uniform speed is obtained in 
the delivery of the yarn from the spools. Beams are also so arranged 
that they will stop automatically on reaching a given size. Each warp 
thread is passed through a pair of reeds, fitted wuth' dead stops in the 
center of alternating dent spaces, so that leases may be put in the warps 
at fixed intervals to assist in keeping them straight in the looms. 








-W’iirpintr Miiohino 


(^IIILI.S F()l{ SlIlTTI.KS 

Tlip making ot {)r()i)(*r (|uills tor iiso iii llio shuttk' ot no 

importance, tor on this the eveiim^'^s and nnitorrnit\ ot the sidva^ii’e very 
nineli depends. Wlien (landed wood (jiiills are U'^ed, tlie ynides should he 
eavefnlly adjusted so that tlie tillin^^ is uniiorinly s])read over ihe entire 
length of the (|nill, allowing for perfeid freedom at eai-h end Avithout 
dragging. Quills should not lie overloaded. In drum jiressure ((lulling, the 
automalie stop should liQ so ari’anged that the (juill will he filled even 
with the outer edge of the llanges and no more. 

Should there be anv tendem-y to hardness in the material used for 
filling, it may he found ’ advisable to run the thread over a plush pad on 
which has been apfilied a light application ot cocoanut oil, but great 
care should be exercised not to overdo this as there is nothing so hurtful 
to rubber goods as oil. 
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The^qmlls should only be of suffieient length to allow for uniforni 
delivery from the shuttle without dragging at the ends. To assist in this 
elongated shuttle eyes are preferable to round ones, so as to shorten the 
angle at whieh the filling leaves the (pull when running from the extreme 
end. Thumb bits should be so adjusted that the delivery is uniform from 
start to finish. The (pull flanges should not lie flat against the sides df 
the (pull opening, but should be pointed at tlie ends so as to reduce tlu' 
friction. QuiW wires should be of hard tempered steel and be perfectly 
straight at all Lines. Whe*! it becomes necessary to run narrow goods in 
wide spaces, ri^coil springs should be ]irovided to gather up the loose filling. 

Cahk Rkqujrki) in Eimsiiino 

The finishing of elastic fabrics is a process wliK'h demands great care, 
and has to be taken into calculation from the beginning of the Aveb ('oii- 
struction. Calculations must idwaiys be made as to what effect heat, 

moisture and sizing will have upon the covered up elastic tliri'ads. ('ontined 
as they ai’e in a multiple of small cavities and under high tension. As 
soon as the softening influence of heat and steam operate upon the 
('overing of cotton yarn whu'h (mnfines these threads, the rubber strands 
begin to assert thems(dv(‘s and contraction at once takes jilace. To what 
extent this can go must lie predetermined in (ixing values, and a (‘ertain 
degree of uniformity of contraction arranged for 

Webs which are perfectly flat and straight when taken from the 
looms are liable to be transformed into unshapely iiroducts and completel) 
ruined by unsuitable finishing. For instance, take a web with a twill 

center and a plain border w'hieli is apparently Hat and satisfactory at the 
loom. The effect of h(*at and steam upon such a web will be to ('orilract the 
soft woven center more than the harder woven plain border, which will 
cause the Aveb to be long-sided and curl. Such a condition must be 
antnupated in the construction of the web and jirovision made to offset it'^ 
occurrence. Sometimes it must be met by a change in the size of some of 
the yarns used, or number of threads enqiloyed at given points, or perlia])s 
added gut threads must be introduced to stop coni rai-tion ni certain places. 
It must always be remembered that we are dealing with a very much 

alive element w’hen w’e are finishing rubber goods, and that unexjiected 

results may at an_\ time arise. 

F 1 N 1 s H 1 N (i iM A ( ’ 1 1 1 n v : s 

Finishing machines vary both in design and cajiacity, but the general 
princijile is the same in all. A senes of drying cans are arranged for the 
application of the sizing mixture. Some machines are laid out horizon- 
tally and some are upright. In the longitudinal layout the machines are 
more easily accessible in their different parts and under better control, 
while the upright machines are more compact and occupy less floor sjiace. 
Fig. 3 shows a horizontal machine of the latest type. It has a drying 
capacity of eleven cylinders, 24 inches wdde, 36 inches in diameter, allowing 
for a web contact of about 100 feet. These cylinders are arranged in two 
decks so as to economize in floor space. 

The goods first pass through a pair of independently driven circular 
brushes, hxed at the feed end of the machine, to deal them from lint and 
dirt before being steamed and dried. They next pass between two pairs of 
nip rolls between whi(4i are fixed the steaming and sizing attachments. 
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The g'oods pass tlir<)ii,j»'h <hy liijj^h pressure steam whieli is confined in a 
steam chest. They pass into and out of this chest throuf^li slots under- 
neath the cover. A trou^li cnrries the condensed steam away from the 
jjfoods and prevents dnppinj», otlierwise tliey would he spotted. 

The sti^arn pressure must lie carefully controlled so as to f^et uniform 
shrinka^''e of the ^^oods. The steaming process softens the cotton, and the 
rubber threads, which are under consideralile tension, f^radually creep up 
and contract the j^ooils. The steaminfi: also makes the web more absorbent 
and thus ])repar(‘s it for the size bath, through which it is passed under 
submer^^ed brass rolhu-s. The size is kept at a uniform lieat by steam 
heated co])|ier (‘oils The web then passes throne’ll the second pair of nip 
rolls, wliK'ii are \\ork(‘d under jiressuie so as to squeeze out the size 
before the web i-eaehes the dr\inji^ <'ans. 

AiJ.OWANCK for C()\'TKA('T1()N 

The first of the dry <*aiis is usually covered with cloth, so as to 
absorb any size wlindi ma\ r(miain on tbe surface of the ^oods and allow 
it to ])eiieti‘ate by further softening’'. As the ji:oods ('ontinue to jiass over 
tlu> hot ('ans a i'Tadual procc'ss of (‘onl raidion takes ])lace. This ('ontraction 
Is provided for by a ('orr(N|)ondiii,i> retaliation of the s])eed of the cans. 
Intermediate (“Xiiaiision piillexs are ])rovided for this purpose, so that 
the speed adjustments ('an readilv be* made to meet the reijuirements ol' 
different kinds of web 

The two ])airs of front rubber nip rolls are likewise independently 
driven, so as to provid(‘ for the shrinkate which takes place at the steam 
box and siz(‘ bath. At the delivery end of the machine the j^oods pass 
throu^di a set of nip rolls whu'h are belt driven from cone pulleys, so as 
to be able to delner the <^'oods at the speed they leave the last drying 
cans. From these last nip rolls, which are fixed quite high, they (irop 
into rei'eiving (‘ans or boxes. 

Ten to twenty-live strqis running side by side are finished at one time. 
Adjustable guides are provided at different ])hices on the machines to keep 
the goods running in proper position. The speed of the machine is usuallj'’ 
governed by a Uc'cves transmission, and the delivery of the goods ranges 
from 10 to 15 yards per minute, according to the requirements of finishing. 
Tliree iik'Ik^s ])er yard is generally allowed for shrinkage, but this again 
IS determined by the goods. Neglect at any jioint in this process may so 
interfere with the ('alculaled shrinkage that values and costs are materially 
changed. 

New ])atterns and grades should be tested for shrinkage as soon as the 
goods come from the loom, as short lengths made in sample looms are not 
at all times reliable. Freijuent tests are also advisable to see that original 
conditions are maintained, as changes made by heat, steam and speed are 
always liable to occur. 

The immersing process is used mostly for single cloth garter webs. 
Double cloth webs having a uarp pile on the face are sized on the back 
only. Exceptions are made on double cloth white webs used for the corset 
trade, which are bathed witli a very liglit size and often tinted in this 
bathing process to the desired tone of white to match the cloths they are 
to be associated with. Where the goods are sized on the back only the 
effect of this lias to be considered when they are constructed, and provision 
made to maintain a proper lialance under such conditions. 

Tn frilled webs the ela.stic portion only is sized, so as not to interfere 
in any way with the soft flutings of the frill. Thi^t is done by guiding 
each strip over narrow pulleys which are run through the size bath. The 
size accumulated on these pulleys is absorbed by the web passing over them. 



hLASTfC AND N ON-KLASTIC NARROW FABRICS (,l 

AcJI) l\ (lOODS 

The reqiiiremeiits of the trade ar(‘ so varied, and the tvpes of web so 
nunieroiis, that no formula tor size is suitable lOr general iiso. Care mu-'t 
be taken, hoAvever, to avoid an> sizes eontainin;^ aeids Resiills from tlic 
use of such preparations may seem exeellent at tin- imu'him' but later on. 
when the goods arc made up and eome in eontaet with metal ])arls, ilic 
metal is quiekly tarnishe<l, and the result ma\ b(> lu‘a\> elainis for damage' 
It may he well to note here that tiie sulphur used m the proia'ss of 
vuleanizing tJie rubber has tlie etfeet ol‘ blaekenin.i; the copper (-aiis and (lu' 
rolls over which the goods must ])ass This can be (‘ffectiNelx pi-e\enled b\ 


1 ^' 






'■*** T 




CO.Pflov.B,. 


having the (-ans nn-kel ])lat(‘d, thus doing a\\a_\ with mnch of duty 

goods, and of (amstant sc'ourings and washing of the diflmcMit part'^. 

Provision shouhl be made for ^nllicient d^pth in the --izing jiaiis so tliat 
they will hold a liberal supply of si/e Keplenishmeiit should be made at 
regular intervals and the heat maintained at a nnitorm temperature to 
get satisfactory results. It is aiKisabh' to make provisions to travel the 
web over the top tif the imndnne for a distance after immersion in the 
size bath, and before it st lakes the hot cans, so as to allow tor proper 
absorption of the size. 
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All tlu'se details are best worked out by experienee. Webs are ^?en- 
erally fed into the iiiaeliine from raeks after beiii^ -properly wound- up, 
and pjreat care must be taken to avoid any variable tension on the .webs 
wdien entering' the maehine. 

On lisle web"., a proco'-.s of <»:assi!i:r oi- Miif;ein<^ takes plaee prior to 
finisliine lor tli(‘ ])urpo^e of removing: any fuzz or fibre from the floods. 
Fi^. 4 shows a ^a'.sine: maehine used for this purpose. It is run at a 
hie'h rate of speed and several strips are j^mssed at onee. When the maehine 
IS riinnine^ the tlanies are elose to the web, but ipioii the stoppin|2: of the 
maehine the flanu's are earrjed away out of eontaet. In L!:assin<i: white and 
eolors, ^n-eat eare must be exm-eised to have the yas mixlure eorreet and 
free from any earbonizin^ (‘fleet (Ui the ”o(»ils. 



('HAl’TKR X. 


Eni})O^S^n'p 'Wehs — Tifpe of ('o)i<:t nirtHin aud De.'sijjn for Winch Process ts' 
Adapted — Braiding Flat Fla^'^tic Fabrics, Plain ('onl.> for Athictic'i 
and Airplafies, and Fancii Cords — lion Si:i\'^ Aic Indicated 
— Diff creme Hetireen Woven and Hi aided 
Effect. 

T he emhosMii^ of ('la'-sH' fahncN is a form of elahoi-ahon uliicli is not 
adapted for ]oiij>: stretidi wi'lis 

It lias been ('otiHned mostly to ;;oods of sliorl strc'tdi. suitable for 
Use in the maniifaeture of .siisjieiiders. In lou^ stretch webs tlu' patterns 
wall not stand out ])roniinentlv for anv length of time Atb'r rc'pi'ated 
str(‘tehin<’s and w(*ar, tlu'v lose much of tlu* desirable sharpiu'ss of detail, 
and become tlat and indistinct. Twills and loose w<'a\es of a smiilar 
character should be a\oided for embosom, jj:. 'riu' Ix'st ri'sulls are obtained on 
tirm, closely wovmi jilain webs which take the impress of the ilcsiyn with 
clearness niid retain it for a yn-miter hmytli of time. 

Dksicxs SriTMu.K Kou Kmuossim; 

In planning' siu'li work it is well to aMod <Iesi<xns ,\hich run for any 
.irreat length with the warp, ami to seh'ct efb'cts where the ynuieral I’un 
of the (lesion is at an an^le to the diri'ction of tin* warp threads, rather 
than w'lth tlunn. This will proion.e: the life of the liuure. 

The ])ro('ess is similar to that used iii (‘iiibossnio p.' jier and leatlu'roid 

ooods. The maidiine must lx* h(‘a\y and made to stand coiisiderabh* prt'ssuH* 
It should be run slowly so as to allow tin* ooods to "et suflicieiit heal 
while in ('ontac't with the embossino' roll. The* webs should pass tlirouydi a 
steam softenino- ])rocess just alu'ad of the (*mbossiim. 'fins sli'aniiny^ is 

done by havino' a ])erforated steam pipe* c(^ntin(*d in a covi'ied b(»Y, thi* 

web jiassin^'' throiiydi slots at either side. It puls tlu* yoxxls in condition 
to recei\e and retain the lnlpres-^ of tlx* tioure. 

Kmuossinc Ma('HI\k 

Flys. 1 and 2 show a macliim* iistxl for embossim;' elastic fa lines It 
consists chiefly of a heavy franu* A, a i-ase hardened stei'l roll B on which 
the desiyn has t)reviously been enyra\ed, and a hard paper roll (' The 
enyraved steel roll H is heated with steam and may lx* sub)(*cli'd to h(*avy 
pressure by turning the hand wh(*(*ls I). 

When ])uttiny in a new d(‘siyn and accom))an\ iiiy pajier roll, it is 
iiecessar\ to run the ma(*hine empty for a few' lioui's, yradiially ap|)lyiny 
the pressure at the hand whe(*ls in order to m(*sh tin* desiyn into the ))ap(*r 
roll so as to yet a strony impress on the yixxls. When moin* antupie or 
water etfects are desired, the embossiny rolls are enyrav(*d with straiyht 
lines of the desired distaiu'e a])art, and the ymxK ai'e fed into the macliim* 
after passiny over irreyularly formed rollers, which prevent th(*m trom 
yoiny throuyh the machine straiyht. Fiy 3 is an examph* of this elfect, 
with the yros yrain in the middle water-marked, and bordereo with a 
fancy effect not embossed. 

Braiding Kla.stk’ Fvurig.s 

The braidiny of elastic fabric's is a simple process when com[)an*d w’ith 
W'eaviny. It does not lend itself to any yreat \ariety ol tancy effe(*ts, 
but a yreat variety of elastic yoods are braided, which serve many ])urf)oses. 
Hound cords are madfe in sizes from a sjnyle strand of lublx'r thread, such 
as is used for the protection of eye ylasses, to the coveriny of multiple 
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Fife. — Kml><HH<Ml \\ ater-MHrke<( 

Kffvrt on MUI»llf Stripe 


riK. I. — \t Top, (ord I Med hy Aerobath, 
\t Bottom, ExerelNe Cord in Two ColorN 


The braiding maeliiiies are .small and eompaet, and are ^^eiierallv 
operated in ^^an”:s on heiudies. One operator can care for nian\ machines, 
as they stop automatically when a thread hreak.s. * Each machine may 
consist of a varialile number of spool carriers, accordiiu; to the charaettu 
of the work they are en‘i:a‘?ed on. Carriers are made to travel around 





CuAITLli XI. 

\VKAVIX(^ THE VAN IlKl'SKN (OLl.AK 

Hear)! Loom RmiHiraf H otr Lotn/ Soird Ej]m( am! h'oldithi l.no A , r 

( lolll ( Oust I lo tlOH 

U NTIL jv(‘('iitl\ the m)I 1 rolliir \\a- (Mit and <-ai\nd mio Aiajx' fi'Min 

])lain piccn i^oods. Tho patonlial \'an ILmi-cmi nollai lias don,- iiu;i\ 
\\itli ()1 (Ills, lor 1 roll! tlu' loom is ])rodii(‘(‘d a lalnii' pi’opinL 

shaped and formed tor the purpose, and iead\ to he (ml into suiPihh' 

lenjifths. It Is ada]d(‘d to \arions s|\l(>^ (’lnms\' joinim^s an' doin' a\\a\ 
with and a ('ollar i> ])i-odu('('d whndi comhitu's shap«‘, (‘oml'orl and appeal' 
anee. Afindi labor in eollar maniiraclnrim,^ is aLo ('iimmatc'd 1)\ this 
method of produet ion. 

There have r('('entl\ la'i'ii (pnle a numlier of fai'loiies put on the 
jiroduetion of these i^oods, and at least om* ne\\l\ oruani/(‘d laeloi\ is 
devoted exidiisivi'ly to their manufaid nri' The main teatnri' in the Van 
lleuscui ('ollar is that it is \\o\eii m sueli a manner that win'ii il lea\es tin' 
loom it is {‘omph'le in I'cspi'ct of tin' (doth tor tin' hand and outer pail, 

with pro\isioii made tor tiddinu, thus doimr a\\a\ with an\ loiniiiLT toyelln'r 

of the two jiai'ts as form('rl\ 

The formation ol a (doth ha\iny tin' iiom'I (jnalit\' ot allow hilt tor a 

ynmater woven length at tin' ou1('r edyi' of the collar than at tin' hand, 

profierly ^n'aded throughout m) as to nn'i't all tin' i ('(pm enu'iits (d' a collar 
111 eomfort and fit, at the sjnm' tirin' pio\nliiu; l‘or the insertion of tin' 

seart so that it will run ('a>ily, and also allowing tor tin' prodindion ot a 

variety of styles, (-alK for iealures in manuLndiii my that an' diflen'nt in 
many r('spe(*ts from tin' inahiny of a Hat. fahm*. 

IIkwv Loom Ki-.qi'iki i» 

The tirsf essential is a loom of siifticient stienylh and lirmtn'ss to wilh- 
''tand the heavy heat of the Ia\ I'l'sultiny from paekmy in tlu' lilliny, wdu'n' 
an ayyi’eyate weiylit of 1, ()()() pounds for eaidi individual pu'ce must h(' 
earned. The looms which ari' now^ Ix'iny usi'd ha\e from 12 to Ih jiu'ces, 
so that it Avill h(' s('('n that tln'y must he \('iv riyid indei'd ju’oix'rly to 
('are for tin* weiylif earru'd on the comhiiied pi('c('s. and maintain uniform 
tnekiny. Jn oi'der also to yet the reijuisite shed openmy, tin' strain on the 
(aims and earn jaeks is s('ver(', so that pi-ovision for anpde slrenyth at these 
parts is essential. 

VoNh-Sii \i'm) T\kk-( i' Jfoi.n 

The lony-sided formation of tin* ('loth is jirodiK-c'd hy the use of a eone- 
shaped take iij) roll, as shown m the illustiation, wliudi has a slope of 1 
ineh in 0 inelies. Aho\e this ('one-shajn'd roll is liuny a straight roll, 
wdiieli swinys i'l'eely to dillerent anyh's, so as to lake caiv of the slack 
delivered to the take-u]) roll. It will In' noticed that one ley of tin* 
swinying roll is longer than the other, thus allowing tin* straight roll to set 
in proper position over the cone. 

At first thouglit it would seem advisa^ile to jirovide a reverse com* 
shaped take-u}) roll, as shown in the illii''! ration, whndi has a slopi* ol 1 
the impracticahility of such an arrangement and the straight roll with a 
free movement as described is more desirable It is also necessary, or at 
least advisabh*, to»use a slightly tapered roll on Hie hr(*ast h(*am, o\(*r 
wliH'h the cloth passes. 
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Woven in Three Widths 

The fabric woven is made in three widths, 4^4 inches, 4 % inches and 
54 inches, witli the folding? line in different positions in each width, so as 
to provide for different styles. The ji^reat amount of stock employed over 
these widths, and tlie difference in the take-up between one side of the 
web and the other, makes it necessary to divide the warps into sections and 
carry consideralde Avei^ht on each, so as to obtain a perfect clearance in 
the shed, and pack the filling in uniformly. 

The Wkavk 

The weave employed is an ordinary double cloth plain, made Avith face, 
back, binder and p:ut. It is nei'essary to have 2 back, 2 binder, 4 face and 
4 j^ut warps. The accompanyiii}? table \\ill show the number of threads 
required in each warp, together with the wei^dits carried on each one. 



WARl’ ])K 

I'AlkS FOR VAN 

HKlkSFN 

COLLAR 





4'/i Inch 

414 Inch 

5H Inch 


Nn ..f Thread 

s Weight 

Nk) of 

Threads 

No of 

Thrcatls 

Face 

W.irjjs (()l)/2 

('arned 

Wai ps 

(60/2) 

Warps 

(60/2) 

.. 2 W 

X Ib<; each 

2 

]()9 

2 

119 

Face 

3 XJ 

7 ll)s each 

2 

92 

2 

104 

MaLk . 

1 FIX 

1 1 Ihs t-ath 

1 

21 s 

2 

238 

Rack 

. 1 164 

12 Ihs each 

1 

1 x 4 

2 

208 

Hiiukr . 

. . 1 d9 

10 Ihs each 

1 

109 

1 

119 

Riiukr 

1 7X 

7 Ihs each 

1 

X8 

1 

100 

Out . . . . 

2 99 

X Ihs each 

2 

109 

2 

119 

(lUt 

J 7X 

7 Ihs lach 

2 

88 

2 

100 


It is essential that these warjis be jiroperly .separated at the back 
rolls; Use the tirst roll for two Innder, se<*ond for 4 face, third for 2 back 
and fourth for 4 ^ut. A 24 dent back reed should be used, which will 
allow for 4 face, 4 ^ut, 2 back and 2 liinders in each dent, which together 
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Tnke-Up diving: l^ng-Sided Cloth 


with the back roll separation^ of the different Avarps makes it convenient 
to handle the various warp sections and keep the threads straight and 
confined to the limitations of space available, 

Method of Reeding 

The front reed used is a 40 dent, Avitli one cord lor seven threads to 
each dent. In some mills, however, great advantage has been found in 
using a 261/2 dent front reed, drawing 10 threads in one dent and 11 in 
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(>') 


the next, splittiii<^ ])etvveen t'aee and back, A\hicli makes the stock work 
much easier, and relatively increases llie output. Any tendency to “ro^^mJr'’ 
caused by the dents in tins coarser reed aie ('ompletely liiddcn iii the 
bleaching process. 

The folding lino between the neck hand and the outer told of tlie 
collar is made by leaving out the hinder and gut thrt'ads in four coi-(L at 
the desired point, only retaining the face and liack threads, 'fhe position 
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IlarnesH Draft and Woa^** for ^an llounm Collar 
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of the folding line may be \aricd in each of IIk' three 'standard width-' to 
meet the recpiireiiKMits of the manufaci uri'r and according to the hlyle 
of the collar desired. 

There are 104 picks ])cr inch, counting at the folded line, as tlierc' are 
more on the short side and less on the long side High grmlt' (iO/2 ( . P. 
yarn is used throughout. Tlu* goods art* \\o\('n in the gra\ and lilcaclu'd 
afterwards. 





Knitted Narrow Fabrics 

B\ \ViLM\M Dwis, M.A. 

Bumch of the Kmlliioj IiuIksI,,/ That /V, I,,le,eslim, I'n, litres -^Yon, 
restmif—Muniifiteliirc of Cletiiteis ,,»</ Mnil. Ij„,is. ('orerni,,s fur 
It’ircs and Cithles. I'unn, tllilel, and Colored Kffeels for 
1 nmmn}(j<i — / of Corr Tlnrod to (iirr Sttmijfli 


K N1TTIX(J machine Imildcr^ arc rcmarlvahlc I'm* llic new iiuentions 
and adaptations the> are convtantI\ l)nn,e:in^'- uni on their niaelnnes. 
Several im])()rtant (‘oneerns in tins Imi' have recently hi'cn active in 
pioducin^ t\j)es to (had with tlu* lai^e trade now Iteiniif dom* in narrow 
fabrics for various piiri) 0 '<es. 

The ordinary circular kniltin,i; machine of small diameter has loiif,^ been 
r(.M!oj,mized as a suitable means of makln^ trials of new > arils to jiid^m how 
closely they match the oripnnal sanpihy bei'aiise in kmtti’n^^ there is not the 
necessity of elaborate warj) ])reparation and loom mounting''. The machine 
^^enerally employed for this purpose is an ordinary ty[)e of siocKinjr knitt(*r 
containing i)() or 112 needh's. If th(‘ machine is only to be emjiloyed as a 
sampbno- macliine it is by no na'ans n('cevsir\ to" have a full stockiiif^^ 
machine, because in this work it is never necessary to use tlu' ribber or 
dial which is always sujiplied. 

The work of sampling to shade is done in most wiaivink^ or spinnin^^ 
tac'tories and a narrow width iilain shti-li knitliny maehim' is salisfaclory 
tor the purpose. It is usually (juit(* suijabli* to w(uk tlu^ machiiK* by hami, 
owing to the small lengths reipnnal and tin* frcMjiu'nt changis ne(‘essary 
when testing different colors and (jualities. 

The latch needle machine is much better for this purpose than the 
bearded needle frame owing to the simplicity of loop formation and idso 
ow'ing to the facilitv with which small or thick yarn> can lx* mad(* to give 
good work on the machine w'lth suitable adjustment of the stitch tensions. 
It is also used as a means of ])r(xhicing samples of color, as the various 
colors can be introduced rapidly one after the otlu'r on this machine. 

This type of frame with the n('edl(*s stationary, and revolving cams and 
thread guide has from the tirst been recognized as the best adapted for 
knitting gas mantles from ramie. The yarn is working in long lengths 
on a narrow width eirciilar knitting machine using the latch needle and 
this fabric is afterwards cut into h'ligths according to the mantles l)<*ing 
produced. Mantles of different sizes can be obtained by using dilTerent 
diametei’s of machines as sujiiilied by machine builders for this purpose. 

In most hardware estalilishments and department stores one sli*^ woven 
metal material knitted into fabric on such nnu'hines, and intended to be 
used for cleaning pots and pans in household work. The wire has a sharp 
edge so as to grip the matter to be removefi. Knitting the metal material 
into looped form enables the product to do its work with the greatest 
efficiency. 

Another side line of the knitting industry is tlie production of what 
are known as nieat’bags, with which the carcasses of frozen and ordinary 
mutton and beef are covered prior to transjiort. These bags are usually 
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ELASTIC AND NON-ELASTIC NARROW FAHRICS 


Pattkkns With Colokei) Yarns 

Several other examples are j^iven herewith of tlie application of this 
principle of the latch needle knittinij^ machine for tubular fabrics suitable 
for narrow tapes or ribbons. Ei^. 5 illustrates a fabric produced on a 
machine of still narrower dimensions, having only 12 needles in the cir- 
cumference ot‘ the machine. In this case the pattern etfeid is introduced 
by having'' several feeds of thread in the circumference; three different 
colors are emiiloyed and introdiua'd in tin; order of one white, one black, 
and one tan ail the way down the fabric, thus ”i\in^»‘ rise to a style of 
pattern which is vim'v smtabh' for many juirposes of the knittinj^ manu- 
factunu’, partuMiIarly of outer ^arnumts. There are three yarn feeds round 
the circundereiK'e of this machine and e\('ry I'evolution of the machine 
creates three (‘oursis in tin* thrive colors named. 

It will be noted that this ^ives rise to a color effect showinj^ at a 
decided an,u;le to tlu' rif^ht, in jiku-e of bein^’ exactly horizontal, as would be 
approximately the case m a machine ol' larger diameter. This is one of 
the (h'fects of all machines of this <‘haracter where several feeds are used. 
They cremate a decidedly spiral tcuuhuK'y and tli(‘ I'olor idleids appear at an 
an^de. In many cases this is no disad\anta”(‘, but rather the reverse, as it 
tak(‘s away tlie sliffiK'ss of the i-olor sidumie and produces attractive (‘tfia-ts 
111 twill fashion similar to what (-an only be created in woven ^oods by the 
aid of the corkscrew weave and an elaborate setlin,e; of the cloth. 

Fabrics of the character shown in Fi^. 5 ai'c verv useful for ed^in”’ 
])arts of knitting'’ coats, junipms or V(''>t in^^s, th(‘s(‘ edi^inys ynvin^ a suitable 
linisli for the (*(le;(‘s of tlu* garment. In addition to the (-olor feature, these 
bands are ol'ten made in a ti^lit tension so as to ,yiv(‘ a ri^id (-loth wlindi 
will stren^lhen ('ertain jiarts at wlindi extra pull is apjilied, enabliiifj: the 
f^arment to I’etain its shape. 


Knuitki) Lords 

Fig. () gives a view of a narrow fabric made* on a (‘ircular latch needle 
knitting machine with only six neialles in the (wlinde?’. There are two 
feeds, one supplying blue varn to the needles and the otlun* supplying 
green, the ])altern being altmiiati' (‘oiirses of gremi and bliit'. The material 
IS artificial silk and tin' cord, for it is nothing more, is employed for 
threading through certain garuumts wlindi have a kind of open trimming 
through the spac-es of wlindi this rord is passed to complete the drawing 
together of the jiart. \’(‘ry often these drawing together cords are pro- 
vided with tassels at their extreme ends to afford a further ornamental 
feature. 

Fig. 7 gives another variation of this |)attern ])rodu('ed on the same 
machine where the c'ourses alternate with each other in red and green. 
This sample shows the facility with whndi new color blends can be produced 
to niatidi an.v color (d‘ ground garment. Oru' bobbin is simply replaced with 
another on the nundiine, or both may be change<i. In this pattern again 
a decided tendency is shown for the effeid to run in the direction of the 
right owing to the tendeiu'y to a spiral effect. 

U,'#; OF Lore Thread 

In some cases the cord made of the knitted fabric itself is too elastic 
and lacks the tensile strength reijuired for certain piirpo.ses. In this event 
it IS an easy matter to arrange that a center core thread be run into the 
machine as the fabric is being knitli'd. The cor<‘ tliivad is made of souu' 
strong, non-elasti(' material and is arranged on a bobbin above the machine. 
That material is drawn oif its bobbin and passes down the center of the 
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